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17.1 DESCRIPTION 



17.1.1 Summary: 

This patent deals with design features of an autofluorescence endoscopic imaging system. It describes 
inventions that are intended to provide emergency illumination in the event of the failure of the primary 
illumination source during a fluorescence endoscopy. 

The first embodiment describes an autofluorescence endoscopic imaging system whose light source 
contains a circuit for detecting the failure of the primary lamp and automatically igniting and rotating 
into the optical path a secondary lamp. This allows the physician to remove the endoscope from the 
patient safely. This light source mode is interlocked with the imaging mode of the camera (i.e. white 
light or fluorescence) such that in the event of a primary lamp failure and illumination with the 
secondary lamp, that the appropriate imaging mode is automatically selected. 

The second embodiment is an alternative to the first embodiment. It describes an autofluorescence 
endoscopic imaging system whose light source contains a circuit for detecting the failure of the primary 
lamp and automatically igniting and rotating into the optical path a light emitting diode (LED). Again, 
this light source mode is interlocked with the imaging mode of the camera (i.e. white light or 
fluorescence) such that the appropriate imaging mode is automatically selected in the event of a primary 
lamp failure and subsequent illumination with the LED. 

The third embodiment is described as an addition to the second embodiment. It describes an 
autofluorescence endoscopic imaging system whose light source contains an automated means to 
optimize the focus of the light on the input end of the endoscope light guide as the imaging mode is 
switched between white light and fluorescence (blue light) imaging modes. 

17.1.2 Detailed Description of First Embodiment: 

• Described [001 1] -[0035], Figures 1 and 2 
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The first embodiment describes a fluorescence endoscopy system, which contains a blue/white light 
source, a fluorescence/white light camera with image processors, and a system (timing) controller. The 
light source contains a metal halide lamp and switches between blue and white light modes by rotating a 
turret containing a blue (400-450 nm) filter into and out of the optical path between the lamp and 
endoscope light guide. The camera contains two intensified CCD sensors for fluorescence imaging and a 
white light (color?) CCD for white light imaging. When the camera is in fluorescence imaging mode, the 
image from the endoscope eyepiece passes through spectral splitting and filtering optics before being 
projected onto the ICCDs. A movable mirror in the camera optics redirects the endoscopic image to the 
white light CCD when the camera is in white light imaging mode. The system controller controls the 
positions of both the turret in the light source and mirror in the camera through actuators. The controller 
can thereby ensure that the camera ICCD sensors receive the endoscopic image when the light source in 
blue light mode and that the white light CCD receives the endoscopic image when in the light source is 
in the white light mode. 

The novel aspects of this embodiment are related to an emergency lamp in the light source. The light 
source is equipped with a light sensor capable of detecting unexpected change in illumination and an 
alarm circuit that notifies the operator of this change in the illumination. In the event of a metal halide 
lamp failure during a fluorescence endoscopy, the sensor will trigger the alarm and also set into motion 
the automated emergency response of the system. First, if the system is in fluorescence mode, the 
controller will ensure that the camera is switched to white light imaging mode by re-positioning the 
mirror. Alternatively, the gains on the ICCDs are reduced to decrease the ICCD's sensitivity to light. 
Next, the turret in the light source, which normally switches between two positions for blue and white 
light imaging , is switched into a third position, rotating an emergency white light (halogen) lamp into 
the optical path of the light source. This lamp is then ignited and this illumination allows the physician 
to safely withdraw the endoscope from the patient. 

The control system with its various interlocking sensors and control signals is critical to this invention 
since it prevents accidental and potentially damaging exposure of the highly sensitive ICCDs to white 
light from the emergency lamp. A final variation of the control system is also described in this 
embodiment in which the emergency response is only partially automated and the operator is required to 
manually select the switching of the emergency lamp in the light source. 

17.1,3 Detailed Description of Second Embodiment: 

Described [0036] -[0054], Figure 4 

The second embodiment describes an alternative to the first embodiment. The embodiment is identical to 
that of the first embodiment, except that instead of an emergency lamp, a light emitting diode (LED) 
occupies the third position on the filter turret in the light source. When powered on, the LED produces a 
relatively weak green and/or red light. The control system instructions are also modified to reflect the 
use of this alternative emergency light source. In the event of a metal halide lamp failure during a 
fluorescence endoscopy, the automated emergency response of the system will first ensure that the 
camera is in fluorescence imaging mode by switching the mirror, if required. Next, the turret in the light 
source is rotated so that the LED is positioned in the optical path of the light source. The LED is then 
powered on and the resulting dim reflectance image is then acquired with the ICCDs. These images 
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allow the physician to safely withdraw the endoscope from the patient. The claimed advantages of this 
embodiment are lower cost and power requirements and a smaller size. 

17.1.4 Detailed Description of Third Embodiment: 

Described [0055] -[0067], Figure 5 

The third embodiment of this invention is described as modification that is additional to those in the 
second embodiment. It addresses the issue that the efficiency with, which the condensing lens in the light 
source can couple light from the lamp into the endoscope light guide. The efficiency of this coupling will 
be different for the blue and white light illumination modes due to the fact that the condensing lens will 
focus blue and white light at different points along the optical path. Hence, if the end of the endoscope 
light guide is at the focus of the condensing lens (maximum coupling efficiency) in blue light mode, it 
will not be at the focus during white light mode and vice versa. 

This embodiment assumes a fluorescence endoscopy system as described in the first embodiment with 
the emergency LED feature of the second embodiment. It also describes two means to address the light 
coupling efficiency in the light source. The first means is a mechanism that automatically moves the 
condensing lens to a position along the optical axis commensurate with the mode of operation of the 
system. An alternative means, in which the position of the endoscope light guide is moved with respect 
to the lens, is also described. The value of this embodiment is unclear since the amount of white light 
available from a metal halide lamp is far in excess of that required for endoscopic imaging and so less 
than optimal coupling will not be detrimental to the performance of the system. It is likely that the 
intensity will have to be shuttered down to prevent saturation of the CCD image sensor even in non- 
optimal coupling conditions. Curiously, the last paragraph describing this embodiment [0067] seems to 
indicate this as well. 
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FLUORESCENT OBSERVATION 



(57) [Abstract] 

[Problem to be Solved] To prevent damage to a high-sensitivity 
camera even if a lamp becomes unlit and an emergency lamp is 
turned on during fluorescence observation. 

[Solution] A timing controller 9, on receiving a signal from a lamp- 
failure detector 14 during fluorescence observation, first moves a 
movable mirror 3 1 via the driver 39 of a camera 4 to a position where 
light from an image guide 23 is not directed into ICCDs 36, 37 but 
into a CCD 38. The timing controller 9 then drives a motor 15 via the 
driver 16 to rotate a turret 12 so that an opening on the turret 12 
comes to a position such that light from an emergency lamp 8 is 
directed into a light guide 22. When the rotation of the turret 12 is 
complete, the emergency lamp 8 turns on. 



[DIAGRAM] 

5. Fluorescence Image Processor 

6. White-Light Image Processor 

7. Display Unit 

9. Timing Controller 

14. Lamp-Failure Detector 

16. Driver 

17. Alarm Unit 
39. Driver 



[Claim(s)] 

[Claim 1] A fluorescent observation device equipped with 

a first lamp which generates ordinary light; 

a second lamp which generates said ordinary light; 

a means for generating excitation light using said ordinary light; 

a first imaging instrument which images a target illuminated by said 

ordinary light; 

a second imaging instrument which images said target illuminated by 
said excitation light; 
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an imaging-switching instrument which switches between said first 
imaging instrument which produces an image of said target and said 
second imaging instrument which produces an image of said target; 
a lamp-detection instrument which detects whether said first lamp is 
lit or unlit; 

and a lamp-switching instrument which switches between said first 
lamp and said second lamp; 

and characterized by a control instrument which, in the event that a 
failure is detected in said first lamp, controls said lamp switching 
instrument which switches from said first lamp to said second lamp, 
and concurrently switches the light path to said first imaging 
instrument. 

[Description of the Invention] 
[0001] 

[Technological Field of the Invention] The present invention is 
related to fluorescent observation devices, specifically fluorescent 
observation devices characterized by a control instrument which 
enables switching between fluorescence observation and normal 
observation. 
[0002] 

[Prior Art] Fluorescent observation devices for conducting 
fluorescence observations are being developed, as recent years have 
seen an increase in the use of technology to diagnose the degradation 
of biological tissue and the condition of diseases such as cancer (for 
example, the type of disease and the extent of infiltration) from 
fluorescence images. These 2-dimensional images are created from 
fluorescence detected from the auto-fluorescence caused by the 
illumination of the observation target area in biological tissue with 
excitation light, or alternately by the injection of fluorescent dye into 
the organism. 

[0003] Auto-fluorescence occurs when biological tissue is irradiated 
with excitation light, and emits a fluorescent light with wavelength 
longer than that of the excitation light. Examples of biological matter 
capable of florescence include collagen, NADH (nicotinamide 
adenine dinucleotide), FMN (flavin mononucleotide), and p^in| 
nucleotide. Nowadays, it is possible to diagnose diseases such as 
cancer through fluorescence, as there is a clearer understanding of the 
correlation between diseases and the fluorescence of internal 



biological matter. In the case of fluorescent injections, substances 
such as HpD (hematoporphyrin), Photofrin, and ALA (6- amino 
levulinic acid) are injected. These substances tend to accumulate in 
cancerous cells; hence the diseased area can be diagnosed by 
injecting these substances into the body and examining the 
fluorescent areas. In another method, fluorescent substances are 
attached to monoclonal antibodies, and the fluorescent substances 
accumulate in the diseased area through antigen-antibody reactions. 
[0004] Lasers, mer cury lamp s, and metal halide lamps are examples 
of excitation light I sources |! Fluorescence images of observation 
target areas are obtained by irradiating biological tissue with 
excitation light Observations and diagnoses are conducted by 
extracting the weak fluorescence emitted by biological tissue exposed 
to excitation light and producing a 2-dimensional fluorescence 
image. 

[0005] The fluorescent observation device in Unexamined Patent 
Application Number H8-557, for example, uses as a light source for 
fluorescent observations one lamp from which both monochromatic 
light for fluorescent observations and white light for white-light 
observations are obtained via the insertion and removal of a 
monochromatic light filter. Generally, light sources used for 
endoscopes are constituted such that, in the event the lamp becomes 
unlit during use, a relatively dim emergency light turns on to enable 
the removal of equipment such as the endoscope from the tissue. 

[0006] In the case of such fluorescent observation devices, generally, 
specific bandwidths are extracted from the fluorescence emitted by 
the biological tissue, and are processed into an image from which a 
diagnosis can be made. 

[0007] 

[Problems to be Solved by the Invention] However, in the case of the 
fluorescent observation device in said Publication of Unexamined 
Patent Application Number H8-557, for example, the problem is that 
even when the lamp becomes unlit during fluorescence observation 
and the emergency light is turned on, the biological tissue cannot be 
stimulated adequately due to low light intensity, and observation of 
fluorescence becomes difficult. Also, careless removal of the filter 
used to generate excitation light from the emergency lamp can burn 
out the highly sensitive image intensifier used to detect small 
amounts of fluorescence, and cause damage to the camera. 

[0008] The present invention was created in response to the 
conditions outlined above, and aims to offer a fluorescent observation 
device capable of preventing damage to the high -sensitivity camera 
even when the lamp fails during fluorescence observation and the 
emergency lamp goes on. 

[0009] 

[Means to Solve the Problem] The fluorescent observation device in 
this invention includes a first lamp which generates normal light; a 
second lamp which generates said normal light; an excitation-light- 
generation instrument which generates excitation light from said 
normal light; a first imaging instrument which images the target 
illuminated by said normal light; a second imaging instrument which 
images said target illuminated by said excitation light; an imaging- 
switching instrument which switches between imaging of said target 
by said first imaging instrument and imaging of said target by said 
second imaging instrument; a lamp-detection instrument which 
detects the whether said first lamp is lit or unlit; and a lamp- 
switching instrument which switches between said first lamp and said 
second lamp. It is equipped with a control instrument which, in the 
event failure is detected in said first lamp, controls said lamp- 
switching instrument which switches from said first lamp to said 
second lamp, and concurrently switches the light path to said first 
imaging instrument 

[0010] In the fluorescent observation device of this invention, in the 
event that said lamp-detection instrument detects failure in said first 
lamp, said control instrument controls said lamp-switching 
instrument such that it switches from said first lamp to said second 
lamp, and concurrently controls said imaging-switching instrument 
so that the light path is switched over to said first imaging 



instrument, thereby allowing the prevention of damage to the high- 
sensitivity camera even when the lamp becomes unlit during 
fluorescence observation and the emergency lamp is turned on. 
[0011] 

[Embodiments of the Invention] The embodiments of the present 
invention are explained below with reference to the drawings. 
[0012] Figure 1 and Figure 2 are concerned with the first 
embodiment of this invention. Figure 1 is a schematic diagram 
showing the constitution of the fluorescent observation device, and 
Figure 2 is a schematic diagram showing the constitution of the turret 
in Figure 1. 

[0013] (Constitution) As shown in Figure 1, the main components of 
the fluorescent observation device 1 include a light source 2 which 
generates excitation light and white light; an endoscope 3 which 
illuminates the observation area inside the organism with the 
excitation tight or white light from light source 2 and transmits 
outside the organism the fluorescence image induced by the 
excitation light or white-light image due to the white light; a camera 
4 which images the fluorescence or white-light image taken by the 
endoscope and converts it into an electronic signal; a fluorescence- 
image processor 5 which processes the fluorescence-image signal 
from camera 4 and produces a fluorescence-observation image; a 
white-light image processor 6 which processes the white-light image 
signal from camera 4 and produces a white-light-observation image; 
a display unit 7 consisting of CRT monitors which display a 
fluorescence-observation image or white-light-observation image; 
and a timing controller 9 which receives a signal from light source 2 
and controls the timing of moving the location of emergency lamp 8 
inside light source 2 which consists of halogen lamps. 
[0014] Light source 2 includes a lamp 1 1 consisting of metal halide 
lamps and generates the white light and the excitation light used to 
induce fluorescence; a turret 12 equipped with a filter, described 
below, which transmits part or all of the light from lamp 11, and with 
said emergency lamp 8; a condensing lens 13 which condenses the 
light transmitted through turret 12; a lamp-failure detector 14 which 
detects when lamp 1 1 fails (in concrete terms, it measures the input 
current to lamp 1 1 and detects whether the measurement falls below a 
threshold value); a motor 15 which drives turret 12 under the control 
of timing controller 9 upon the controller receiving a signal from 
lamp-failure detector 14; a driver 16 which controls the driving 
power of motor 15; and an alarm unit 17 which receives the signal 
from lamp-failure detector 14 and warns the operator that lamp 1 1 
has failed. 

[0015] As shown in figure 2, turret 12 is configured such that it is 
equipped with a blue-light-transmission filter 12a which generates 
excitation light X0 which has a wavelength in the blue spectral 
bandwidth (especially 400nm - 450nm) which induces fluorescence; 
an opening 12b which simply transmits the light from lamp 1 1; and 
said emergency lamp 8. 

[0016] Returning to Figure I, endoscope 3 has a thin long insertion 
unit 21 which is inserted into the organism, and includes an 
illumination optic module which includes light guide 22 which relays 
the excitation light or white light from light source 2 to the tip of the 
insertion unit; and an observational optic module which includes 
image guide 23 which relays the fluorescence image from the 
observation area to the ocular unit at the operator's end. 
[001 7] Camera 4 is connected to ocular unit 24 of endoscope 3 such 
that it can be installed and removed freely, and includes a movable 
mirror 31 which selectively directs the fluorescence image or white- 
light image reflected upon it from endoscope 3; a dichroic mirror 32 
and a mirror 33 which divide the light path of the fluorescence image 
into two; a bandpass filter 34 which transmits spectral band XI which 
is used to detect fluorescence; a bandpass filter 35 which transmits 
spectral band X2 which is used to detect fluorescence; an image- 
intensifying CCD (abbreviated as ICCD below) 26 which amplifies 
and images the fluorescence image transmitted through bandpass 
filter 34; an ICCD 37 which amplifies and images the fluorescence 
image transmitted through bandpass filter 35; a CCD 38 which 



images the white-light image; and a driver 39 which controls the 
position of movable mirror 31. 

[0018] (Operation) Next, the operation of the fluorescent observation 
device configured as in this embodiment is explained. 

[0019] In light source 2 during fluorescence observation, the light 
from lamp 1 1 is transmitted through blue-light-transmission filter 12a 
on turret 12. The excitation light containing the blue spectral 
component, which was transmitted though blue-light-transmission 
filter 12a, is condensed by condensing lens 13 and is directed into 
light guide 22. The excitation light is directed into light guide 22 and 
is relayed through the interior of endoscope 3 to the tip of insertion 
unit 21, and illuminates the observation area inside the organism. 
The fluorescence image of the observation area generated by the 
excitation light is then relayed through image guide 23 in the 
endoscope to ocular unit 24 at the operator's end, and is directed into 
camera 4. 

[0020] In camera 4, movable mirror 3 1 is moved into the position 
indicated by the dotted line in Figure I such that the fluorescence 
image from image guide 23 is directed into dichroic mirror 32. The 
fluorescence image directed into camera 4 is transmitted and 
reflected off of dichroic mirror 32 and mirror 33 and divided into 2 
light paths. One light is transmitted through bandpass filter 34 and 
the other light is transmitted through bandpass filter 35. 

[0021] The fluorescence image which passed through bandpass filter 
34 is amplified by ICCD 36, imaged, and transformed into a video 
signal. Similarly, the fluorescence image which passed through 
bandpass filter 35 is amplified by ICCD 37, imaged, and transformed 
into a video signal. 

[0022] The video signals obtained from ICCD 36 and 37 are directed 
into fluorescence image processor 5. At fluorescence image processor 
5, the video signals from the fluorescence images taken at two 
different wavelengths are mathematically processed to produce a 
fluorescence observation image. 

[0023] The blue excitation light causes fluorescence within the 
visual spectrum at the observation area. The fluorescence has an 
intensity distribution over wavelengths longer than that of the 
excitation light; and from normal biological parts it is especially 
intense in the green colour spectrum around XI (especially 490 - 560 
nm), and is weaker in diseased parts. Hence, discrimination between 
normal parts and diseased parts in fluorescence images is made 
possible by mathematically processing wavelengths near the green 
spectral bandwidth XI and at longer wavelengths near the red spectral 
bandwidth X2. 

[0024] Then, the fluorescence-observation image produced by 
fluorescence-image processor 5 is sent to display unit 7, and 
fluorescence observation is conducted. 

[0025] If lamp 11 becomes unlit at this time, lamp failure detector 
14 detects this and sends a signal to timing controller 9, and 
concurrently sends a signal to alarm unit 1 7 consisting of buzzers and 
warning lights, letting the operator know that lamp 1 1 has failed. 
Timing controller 9 also feeds back on the position of turret 12 via 
driver 16, and monitors whether the present observation is 
fluorescence observation or white-light observation. 

[0026] And in this case, fluorescence observation is being 
conducted, so upon receiving a signal from lamp-failure detector 14, 
timing controller 9 first moves movable mirror 3 1 via driver 39 to the 
position indicated by the solid line in Figure 1 such that light from 
image guide 23 enters CCD 38 instead of ICCD 36 or 37. 

[0027] Next, timing controller 9 drives motor 15 via driver 16, and 
rotates turret 12 such that the light from emergency lamp 8 enters 
light guide 22. When the rotation of turret 12 is complete, emergency 
lamp 8 is turned on. 

[0028] Alternatively, when the fluorescence observation lamp fails, 
emergency lamp 8 can be switched on at the same time that the 
sensitivity of ICCD 36 and 37 is diminished. 

[0029] On the other hand, in light source 2 during white-light 
observation, open face 12b of turret 12 is placed in the light path of 
lamp 11. The white light from lamp 11 is directed wholly into light 



guide 22, and the white-light image enters camera 4 from endoscope 
3 through image guide 23. Movable mirror 31 is moved into the 
position indicated by the solid line in Figure 1, such that the white- 
light image is directed into CCD 38. The white-light image is 
transformed into a video signal at CCD 38. 

[0030] The video signal obtained from CCD 38 is directed into 
white-light-image processor 6. At white-iight-image processor 6, the 
white-light observation image is produced. The white-light- 
observation image produced at white-light-image processor 6 is sent 
to display unit 7, where white-light observation occurs. 

[0031] If lamp 11 becomes unlit at this time, lamp-failure detector 
14 detects this, and sends a signal to timing controller 9, and 
concurrently sends a signal to alarm unit 17 to inform the operator 
that lamp 1 1 has failed. 

[0032] Timing controller 9 feeds back on the location of turret 12 via 
driver 6, and monitors whether the present observation is 
fluorescence observation or white-light observation, and in this case, 
white-light observation is being conducted, so it maintains the 
position of movable mirror 31, and drives motor 15 via driver 16 to 
rotate turret 12 into position such that the light from emergency lamp 
8 enters light guide 22. When the rotation of turret 12 is complete, 
emergency lamp 8 turns on. 

[0033] (Effects) In the above embodiment of fluorescent observation 
device 1, when lamp 11 burns out, timing controller 9 determines 
whether the fluorescence observation or white-light observation is 
being conducted, and by turning on emergency lamp 8 after moving 
camera 4 into white-light observational mode, prevents equipment 
damage such as the light from emergency lamp 8 burning out the 
image intensifies of ICCD 36 and 37 used for fluorescence 
observation. 

[0034] Additionally, while emergency lamp 8 is turned on, there is 
adequate illumination required for the removal of endoscope 3 
because blue-light-transmission filter 12a on turret 12 is always out 
of the light path. 

[0035] Also, in the case of this embodiment, the device was 
configured such that the failure of lamp 11 is determined 
automatically, but it can also be configured such that the operator 
determines when lamp 1 1 has failed, and moves emergency lamp 8 
into the illumination position through a switching mechanism. 

[0036] Figure 3 and Figure 4 are concerned with the second 
embodiment of this invention. Figure 3 is a schematic diagram 
showing the constitution of the fluorescent observation device, and 
Figure 4 is a schematic diagram of the constitution of the fan-shaped 
turret in Figure 3. 

[0037] The second embodiment is nearly identical to the first 
embodiment, so only the differences will be explained, and where the 
configuration is identical, the same symbols will be used, and 
explanations will be omitted. 

[0038] (Constitution) As shown in Figure 3, light source 2a in this 
embodiment of fluorescent observation device la includes a lamp 1 1 
which consists of metal halide lamps which generate the white light 
and the excitation light used to induce fluorescence; a fan-shaped 
turret 41 equipped with filters which transmit part or whole of the 
light from lamp 1 1; a condensing lens 13 which condenses the light 
transmitted through fan-shaped turret 41; a lamp-failure detector 14 
which detects when lamp 1 1 has failed; a motor 15 which drives fan- 
shaped turret 41 under control of a timing controller 9 which receives 
a signal from lamp-failure detector 14; a driver 16 which controls the 
drive power of motor 15; and an alarm unit 17 which receives a 
signal from lamp-failure detector 14 and informs the operator that 
lamp 1 1 has burnt out. 

[0039] As shown in Figure 4, fan-shaped turret 41 includes a blue- 
light-transmission filter 41a which generates excitation light X0 with 
wavelengths in a narrow band in the blue range of the spectrum 
(especially 400 nm - 450 nm) which is used to induce fluorescence; 
an opening 41b which wholly transmits the light from lamp 11; and a 
light emitting diode 42. 



[0040] The remaining configuration is identical to that in the first 
embodiment. 

[0041] (Operation) Next, the operation of fluorescent observation 
device la configured as in this embodiment is explained 

[0042] During fluorescence observation, in relation to light source 
2a, fan-shaped turret 41 moves such that blue-light-transmission filter 
41a is located in the light path of lamp 11. Then, the light from lamp 

11 is transmitted through blue-light-transmission filter 41a on fan- 
shaped turret 41. 

[0043] The blue excitation light which was transmitted through blue- 
light-transmission filter 41a is condensed by condensing lens 13, and 
enters light guide 22 which passes through endoscope 3 as explained 
in the first embodiment (refer to Figure 1). 

[0044] Remaining operations are identical to those in the first 
embodiment: as shown in Figure 1, movable mirror 3 inside camera 4 
moves into the position indicated by the dotted line in Figure 1 such 
that the fluorescence image from image guide 23 is directed at 
dichroic mirror 32. 

[0045] Then, when lamp 1 1 becomes unlit, lamp-failure detector 14 
detects this and sends a signal to timing controller 9 at the same time 
as it sends a signal to alarm unit 17 which informs the operator that 
lamp 11 has failed. Upon receiving the signal from lamp-failure 
detector 14, timing controller 9 drives motor 15 via driver 16 and 
rotates fan-shaped turret 41 so that the light from light emitting diode 
42 on fan-shaped diode 41 is directed through light guide 22 running 
through endoscope 3. Once the rotation of fan-shaped turret 41 is 
complete, light emitting diode 42 turns on. 

[0046] Additionally, the wavelength of the light emitted by light 
emitting diode 42 is the same as the wavelength of XI transmitted 
through bandpass filter 34 and/or the wavelength of X2 transmitted 
through bandpass filter 35 as indicated in the first embodiment 

[0047] Then, the weak reflection image generated from the 
illumination of light emitting diode 42 is imaged by ICCD 36 and/or 
ICCD 37 inside camera 4. 

[0048] On the other hand, during white-light observation, opening 
41b of fan-shaped turret 41 is placed in the light path of lamp 11. 
The white light from lamp 1 1 is directed wholly into light guide 22 
running through endoscope 3 (refer to Figure I), and the white-light 
image is directed into camera 4 by endoscope 3. Then, as shown in 
Figure 1, movable mirror 31 inside camera 4 moves into the position 
indicated by the solid line in Figure 1 such that the white light is 
directed at CCD 38. 

[0049] At this time, timing controller 9 feeds back on the position of 
fan-shaped turret 41 via driver 16, and monitors whether fluorescence 
observation or white-light observation is being conducted. 

[0050] When lamp 11 becomes unlit, lamp-failure detector 14 
detects this, and sends a signal to timing controller 9, concurrently 
sending a signal to alarm unit 17 which informs the operator that 
lamp 1 1 has failed. 

[0051] Upon receiving the signal from lamp-failure detector 14, 
timing controller 9 drives motor 15 via driver 16 and rotates fan- 
shaped turret 41 so that the light from light emitting diode 42 on fan- 
shaped turret 41 is directed through light guide 22 running through 
endoscope 3 (refer to Figure 1). Once the rotation of fan-shaped 
turret 41 is complete, light emitting diode 42 turns on. 

[0052] Additionally, at camera 4, as shown in Figure 1, movable 
mirror 31 moves via driver 39 into the position indicated by the 
dotted line in Figure 1 such that light from image guide 23 is directed 
into ICCD 36 and ICCD 37. Then, as during fluorescence 
observation, the observation image taken by ICCD 36 and/or ICCD 
37 is displayed on display unit 7 while the equipment is removed. 

[0053] Remaining operations are identical to those in the first 
embodiment 

[0054] (Effects) The fluorescent observation device in the present 
embodiment, in addition to the effects of the first embodiment, uses 
light emitting diode 42 as an emergency light when lamp 1 1 goes out, 
and by using camera 4's ICCD which used for fluorescence 
observation to image the observation area lit by light emitting diode 



42, is able to obtain an image bright enough to enable the removal of 
equipment even from the weak light of light emitting diode 42, thus 
achieving the miniaturization of the emergency lamp, a low electric 
output, and a lowering of cost 

[0055] Figure 5 is a schematic diagram showing the constitution of 
the present invention's third embodiment of the fluorescent 
observation device. 

[0056] The third embodiment is nearly identical to the second 
embodiment so only the differences will be explained, and where the 
configuration is identical, the same symbols will be used, and 
explanations will be omitted. 

[0057] (Constitution) As shown in Figure 5, the light source 2b in 
the present embodiment includes a lamp 11 consisting of metal 
halide lamps which generate white light and the excitation light used 
to induce fluorescence; a fan-shaped turret 41 equipped with filters 
which transmit part or whole of the light from lamp 1 1; a condensing 
lens 13 which condenses the light transmitted through fan-shaped 
turret 41; a switching unit 51 which switches between fluorescence 
observation mode and white-light observation mode and consists, in 
concrete terms, of switches; a motor 15 which receives a signal from 
switching unit 51 and drives fan-shaped turret 41; a motor 52 which 
receives a signal from switching unit 5 1 and moves condensing lens 
13 in the direction of the optical axis; a supporting part 53 which 
supports condensing lens 13 and relays the driving force from motor 
52; and a driver 16a which controls the driving forces of motor 15 
and 52. 

[0058] The remaining configuration is identical to that in the second 
embodiment. 

[0059] (Operation) Next the operation of the fluorescent observation 
device configured as in this embodiment is explained 
[0060] In regard to light source 2b, when fluorescence observation 
mode is selected via switching unit 51, driver 16a receives the signal 
from switching unit 51 and drives motors 15 and 52. Driver 15 
drives fan-shaped turret 41 (refer to Figure 4) such that blue-light- 
transmission filter 41a is placed in the light path of lamp 11. Motor 
52 drives supporting part 53 such that condensing lens 13 is moved 
into the position indicated by the dotted line in Figure 5 where it 
condenses the blue excitation light onto the terminal face of light 
guide 22. 

[0061] the light from lamp 11 is transmitted through blue-light- 
transmission filter 41a on fan-shaped turret 41 (refer to Figure 4). 
The excitation light with the blue spectral component which passed 
through blue-light-transmission filter 41a is condensed by lens 
fliSi and is focused onto the terminal face of light guide 22, where 
it is directed into light guide 22. 

[0062] Next when white-light observation mode is selected at 
switching unit 51, driver 16a receives a signal from switching unit 51 
and drives motors 15 and 52. Motor 15 drives fan-shaped turret 41 
such that opening 41b (refer to Figure 4) is placed in the light path of 
lamp 11. Motor 52 drives supporting part 53 such that condensing 
lens 13 is moved into the position indicated by the solid line in 
Figure 5, slightly apart from light guide 22, such that the white light 
is condensed onto the terminal face of light guide 22. 
[0063] The light from lamp 1 1 passes through opening 41b on fan- 
shaped turret 41 (refer to Figure 4). The light which was transmitted 
through opening 41b, possessing the spectral components of white 
light is focused onto the terminal face of light guide 22 by 
condensing lens 13, and enters light guide 22. 
[0064] The remaining operations are identical to those in the second 
embodiment. 

[0065] (Effects) The fluorescent observation device in the present 
embodiment in addition to the effects of the second embodiment 
produces a superior observational image with high S/N ratio through 
its ability to place condensing lens 13 such that it condenses both the 
blue excitation during fluorescence observation and the white light 
during white-light observation onto the best position to enter light 
guide 22, thus increasing the amount of light illuminating the 
organism. 



[0066] In addition, the device can be configured such that instead of 
moving condensing lens 13 to adjust the position of the focal point, 
the position of the terminal face of light guide 22 is changed. 
[0067] Also, in relation to the white light, the blue excitation light 
produced by filtering the white light has low intensity, but a good 
fluorescence observation image can be obtained by placing the light 
guide at the focal point of the blue light Also, by increasing the 
intensity of the white light, an illumination that is adequate for white 
light observation can be obtained even if the focal point is 
misaligned. 

[0068] [Additional Remarks] 

(Additional Claim 1) A fluorescent observation device equipped 
with a first lamp which generates ordinary light; a second lamp which 
generates said ordinary light; a means for generating excitation light 
using said ordinary light; a first imaging instrument which images a 
target illuminated by said ordinary light; a second imaging 
instrument which images said target illuminated by said excitation 
light; an imaging-switching instrument which switches between said 
first imaging instrument which produces an image of said target and 
said second imaging instrument which produces an image of said 
target; a lamp-detection instrument which detects whether said first 
lamp is lit or unlit; and a lamp-switching instrument which switches 
between said first lamp and said second lamp; and characterized by a 
control instrument which, in the event that a failure is detected in 
said first lamp, controls said lamp-switching instrument which 
switches from said first lamp to said second lamp, and concurrently 
switches the light path to said first imaging instrument 

[0069] (Additional Claim 2) A fluorescent observation device 
equipped with a first lamp which generates ordinary light; a second 
lamp which generates said ordinary light; a means for generating 
excitation light using said ordinary light; a first imaging instrument 
which images a target illuminated by said ordinary light; a second 
imaging instrument which images said target illuminated by said 
excitation light; an imaging-switching instrument which switches 
between said first imaging instrument which produces an image of 
said target and said second imaging instrument which produces an 
image of said target; a lamp-detection instrument which detects 
whether said first lamp is lit or unlit; and a lamp-switching 
instrument which switches between said first lamp and said second 
lamp; and characterized by a control instrument which, in the event 
that a failure is detected in said first lamp, controls said lamp- 
switching instrument which switches from said first lamp to said 
second lamp, and concurrently reduces the sensitivity of said second 
imaging instrument. 

[0070] (Additional Claim 3) In regard to a fluorescent observation 
device equipped with a lamp which generates a light containing the 
spectral bandwidth of the excitation light used to excite [fluorescence 
from] body cavity tissue; an excitation filter which generates said 
excitation light by transmitting light in the excitation bandwidth from 
said light; a high sensitivity imaging instrument which images the 
specific fluorescence emitted by said body cavity tissue and caused 
by said excitation light generated by said filter; an imaging 
instrument which images the light reflected from said body cavity 
tissue when it is illuminated by said light from said lamp; and a 
switching instrument which switches between the enabled conditions 
of said high sensitivity imaging instrument and said imaging 
instrument: a fluorescent observation device which is characterized 
by its possession of a second lamp which generates an illumination 
light and can be switched on as an alternative to said lamp; and a 
control instrument which controls the timing of turning on said 
second lamp and the switching of said switching instrument. 

[0071] (Additional Article 4) The fluorescent observation device as 
defined in Additional Claim 3, in which said switching instrument 
tums on said second lamp after enabling said imaging instrument. 

[0072] (Additional Article 5) The fluorescent observation device as 
defined in Additional Claim 3, which has the characteristic of being 
equipped with a detection instrument which detects when said lamp 



has failed, and said detecting instrument which, based on the result of 
the detection, switches between said lamp and said second lamp. 
[0073] (Appendix Article 6) The fluorescent observation device as 
defined in Additional Claim 5, in which said detection instrument 
detects if said lamp is lit or unlit by measuring the input current to 
said lamp. 

[0074] (Additional Claim 7) In regard to a fluorescent observation 
device equipped with a lamp which emits a light which contains the 
spectral bandwidth of the excitation light used to excite [fluorescence 
from] body cavity tissue, and a high sensitivity imaging instrument 
which images a specific fluorescence emitted by said body cavity 
tissue: a fluorescent observation device which has the characteristic 
of having a detection instrument which detects whether said lamp has 
failed; and a second lamp which emits an illumination light in said 
lamp's stead when said detection instrument detects that said lamp 
has failed. 

[0075] (Additional Article 8) The fluorescent observation device as 
defined in Additional Claim 7, in which said second lamp generates 
an illuminating light dim enough not to damage said high-sensitivity 
imaging instrument. 

[0076] (Additional Article 9) The fluorescent observation device as 
defined in Additional Claim 7, in which said second lamp is a light 
emitting diode. 

[0077] (Additional Article 1 0) The fluorescent observation device as 
defined in Additional Claim 7, in which said second lamp emits the 
specific spectral bandwidth emitted by said body cavity tissue. 

[0078] (Additional Article 1 1) The fluorescent observation device as 
defined in Additional Claim 7, equipped with a control instrument 
which enables at the same time the illumination from said second 
lamp and said high-sensitivity imaging instrument. 

[0079] (Additional Claim 12) In regard to a fluorescent observation 
device equipped with a lamp which emits a light containing the 
spectral bandwidth of the excitation light used to excite [fluorescence 
from] body cavity tissue; an excitation filter which generates said 
excitation light by transmitting light in the excitation bandwidth from 
said light; a light guide which directs the light from said lamp to said 
body cavity; and a condensing optic module which condenses the 
light from said lamp on said light guide: a fluorescence observation 
light source equipped with a changing instrument which changes the 
location of the focal point of said condensing optic module; and a 
control instrument which detects whether or not said excitation filter 
has been inserted into the optical axis formed by said lamp and said 
light guide, and controls said changing instrument. 

[0080] (Additional Article 13) The fluorescence observation as 
defined in Additional Claim 12, in which said condensing optic 
module includes a lens. 

[0081] (Additional Article 14) The fluorescent observation device as 
defined in Additional Claim 12, in which said changing instrument 
moves said lens parallel to the optical axis formed by said lamp and 
said light guide. 
[0082] 

[Effects of the Invention] As explained above, according to the 
fluorescent observation device of this invention, when the lamp 
detection instrument detects that first lamp has become unlit, the 
control instrument controls the lamp switching instrument to switch 
between the first lamp and the second lamp, and at the same time, 
controls the image switching instrument to switch the light path to 
the first imaging instrument. This has the effect of preventing 
damage to the high-sensitivity camera even when the lamp becomes 
unlit during fluorescence observation and the emergency lamp is 
turned on. 

[Brief explanations of the drawings] 

[Figure 1] Schematic diagram showing the constitution of the 
fluorescent observation device in regard to the first embodiment of 
this invention. 

[Figure 2] Schematic diagram of the constitution of the turret in 
Figure 1. 



[Figure 3] Schematic diagram showing the constitution of the 
fluorescent observation device in regard to the second embodiment of 
this invention. 

[Figure 4] Schematic diagram of the constitution of the fan-shaped 
turret in Figure 3. 

[Figure 5J Schematic diagram showing the constitution of the 
fluorescent observation device in regard to the third embodiment of 
this invention. 

[Explanation of Symbols] 

1 Fluorescent observation device 

2 - Light Source 

3 ■•■ Endoscope 

4 ••• Camera 

5 - Fluorescence Image Processor 

6 - White-Light Image Processor 

7 - Display Unit 

8 - Emergency Lamp 

9 ••• Timing Controller 

1 1 - Lamp 

12 - Turret 

12a ••• Blue-Light-Transmission Filter 
12b — Opening 

13 — Condensing Lens 

14 — Lamp-Failure Detector 

15 - Motor 
16,39 - Driver 
17 - Alarm Unit 

21 — Insertion Unit 

22 - Light Guide 

23 — Image Guide 

31 — Movable Mirror 

32 — Dichroic Mirror 

33 — Mirror 

34, 35 ■•■ Bandpass Filter 

36, 37 - ICCD Gmage Intensifying CCD) 

38 - CCD 



[Figure 1] 



5. Fluorescence Image Processor 

6. White-Light Image Processor 

7. Display Unit 

9. Timing Controller 

14. Lamp-Failure Detector 

16. Driver 

17. Alarm Unit 
39. Driver 



[Figure 3] 

5. Fluorescence Image Processor 

6. White-Light Image Processor 

7. Display Unit 

9. Timing Controller 

14. Lamp-Failure Detector 

16. Driver 

17. Alarm Unit 



[Figure 5] 

1 6a. Driver 

51. Switching Unit 
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mm] [SUBJECT] 

ikftM&tpfcvyyfctyti^ # Even when the lamp switches off during 

^jkT^*yD 9 #;boTt> x fluorescent observation and it switches to an 

^ 7 ^#£i!"t"<5 ^ t ^VSlt-^r emergency lamp, it prevents the high-sensitivity 

£> 0 camera from being destroyed. 

. [fim^&] [SOLUTION] 

1kytWL&$*s yy^ti^ktHU The timing controller 9 which received the 

1 4 J: 0 If /t^^f 5 is signal from the lamp breakage detecting part 14 

^ny |sn-79li N £-f\ # during the fluorescent observation, first, the 

^y4(DVy^y<3 9 LT light from the image guide 23 does not guide 

pjtK^-3 the light to ICCD 36 and 37 via the driver 39 of a 

K 2 3^^b^7fe/5 s I CCD3 camera 4, and the movable mirror 31 is made to 

6, 3 7^#7tit-f> CCD 3 move to the position for guiding the light 

8{d3St3t$ti5ftff^»$* towards CCD38. 

So >y^nyhn Next, the timing controller 9 rotates turret 12 

— 7 9 its K^^f ^16 £r^L so that it may become the position to which 

X^~# 1 5 ^rlEffij^-frT^— motor 15 is made to drive via driver 16, and the 

Uy Y l 2 ±.(DF3 P SSr^^W light-guide of the light from an emergency lamp 

St^h(0%i^y-< K2 2 8 is made to light guide 22 on the opening 

fc^ytZtiZ&Wl^teZ) J; o l£ surface on turret 12. 

^-i/^ M 2^0feH5 o The completion of rotation of turret 12 

$ — \s y h 1 2 <D\B}$zfc$kT~t~ switches on emergency lamp 8. 
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see section EXPLANATION OF DRAWINGS 



[CLAIMS] 



mmm tact m wztitz 



[CLAIM 1] 

A fluorescent observation apparatus, in which a 
first lamp which generates ordinary light, a 2nd 
lamp which generates above-mentioned 
ordinary light, excitation-light generation means 
to generate excitation light from the above- 
mentioned ordinary light, first image-pick-up 
means to image-pick up the copied object 
image illuminated by the above-mentioned 
ordinary light, 2nd image-pick-up means to 
image-pick up the above-mentioned copied 
object image illuminated by the above- 
mentioned excitation light, image-pick-up 
switching means which switches an image pick- 
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^^fc%k<nW@k t fufE^ 2 (DWl up of the above-mentioned copied object image 

i£^&1tZ£%mtZ%k^hi$i£(DWL by first image-pick-up means, and an image 

ffe££iB!9ift;L5iRftiSife^^ pick-up of the above-mentioned copied object 

t , image by second image-pick-up means, lamp 

fitjiE^ 1 <D7y7<D&jCTftM : k detection means to detect lighting condition of 

^t^yy^i^Si:, the first lamp, lamp switching means which 

SulS^ 1 (D : ?yy p bnntZlg2 (D switches the above-mentioned first lamp and 

?>Zfb V&TL&y Vfty the above-mentioned second lamp is provided. 

tf&^gkb £rtft;i> When detecting the lighting condition of the 

flEHB9 ^y^^SJ: 9 AMBUS first lamp being abnormal by the above- 

1 ©7yyroM^l^If <fc mentioned lamp detection means, while above- 

f&fti^tLfciHK ffj|B^> / 7 p ^] mentioned lamp switching means is controlled 

Jfe^SSrtel^UH&IB^l^^^ and the first lamp is switched to the second 

^^StflEl^ 2<Dy l/^\z.^] $| lamp, control means which controls above- 

7L%> b BulESH&EOife^K mentioned image-pick-up switching means, and 

LWltESS 1 ©SHfe^Sfc. switches the optical path to the first image-pick- 

K> ii^fflM^lr up means is comprised. 

««. 

[%W(Dtm?mW] [DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] [0001] 



[EWOJlf 5ftfl¥#JH [TECHNICAL FIELD] 

^^^fi^7tfi^^fi> JE^f¥ For this invention fluorescent observation 
L < fi^TfcllfSl £ ilMH<^ apparatus, further detailed, it is related with the 
Q&z.fflffl&ft\z.ftWLV>foZ>& fluorescent observation apparatus which has 
5tM^3Sfi^lii"So the characteristic in the switching control part to 

switch between fluorescent observation and 

usual observation. 

[0 0 0 2] [0002] 
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[PRIOR ART] 

5fi¥> ±fctBttt<DW t &tt&U1iL In recent years, excitation light is irradiated to a 

^]5bj|§*£fl8t+L % Z.<dB)&% part for observation of an organism tissue. 

tc<fcoT£ft*&Sfc:i>kag§3&£ Based on these excitation lights, the self- 

fluorescence directly generated from an 

ALX^^tcM^}<D ; ^yt : t21lk organism tissue, and the fluorescence of the 

..jcWlk t LT^tH L, ^(D^zft medicine beforehand injected into the organism 

$tfrh£.M&ffi(D$E^ 1&m<D are detected, creating a two-dimensional 

2£IM£JS (M^tis SIOIS image, and the technique whereby illness 

"^STifBSD £f£$H~5&frTJ6* condition (for example, the variety and 

ffil^tioofc , ^©tM permeation extent of the illness), such as the 

l£S:fT5fcAtf)*5tettlRiill3& s modification of organism tissue and cancer, is 

BH6c?tlTV^5o diagnosed from that fluorescent image is used. 

The fluorescent observation apparatus for 

performing this fluorescent observation is 

developed. 

[0 0 0 3] [0003] 

S^^3t(^ioV^T(i, Concerning self-fluorescence, if excitation light 

l^SifiitS:fiSlti"5 ^:OSj is irradiated to an organism tissue, the 

fift«fc 0 ftv^ift*©£3te#*£ fluorescence of a wavelength longer than that 

i"5 c ^^^feitSS^^Wt excitation light will generate. 

LTf±, ty\x.\f^y— ff>y N As the fluorescent material in the organism, 

ADH (— ^^^T 5 K7f ^ for example, there is collagen, NADH 

V^^u^-^-K) , FMN (7 (nicotinamide adenine nucleotide) and FMN 

7 1:*^/^^ WK) > bf (flavin mononucleotide), ?biridine? nucleotide, 

y v^* ^ ix^^ K^fci. etc. 

*55Tf4, r<Z) J: 5***4:51 Recently, the interactive relationship 

±1~Z>±fc?i@%)Wt : g:&t <D of ?factor-material? in the living body and the 

«9 oofo illness which generates such a fluorescence is 

9* dtL^^**^ J: *9 $Si^(£> becoming clear, and the diagnosis of cancer 

W>Wr&*IifeX*foZ> 0 °£fz s Wfo etc. is possible by this fluorescence. 

^^Tttc&l^TI^ ^^rt^^ Moreover, in the fluorescence of a medicine, 

A'f'&l&ytfydWt LT(i, Hp HpD (?hemaporfirin?), Photofrin, ALA((delta)- 

D (^-?7#/i'Z7 j ] ) , Ph amino levulinic acid), etc. are used as a 
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o t o f r i n N ALA (8- fluorescent material injected in the living body, 

amino levulini These medicines have accumulation 

c ac i d)^^^V^btL5 0 property, such as to cancer. 

Z.tib<DMWtHi1&te ¥^<7}M$M An illness part can be diagnosed by injecting 

'I4^fc*9> :i;ft£:£ffcrtfe:&A this in the living body and observing its 

L*#fc*ft1"5£i"e£&« fluorescence. 

{4tr^8ff"C#5o £fc> *S ? Moreover, a fluorescent material is added to 

n— i-J\sfafciz.j&yt%}W%tt1)ti a monoclonal antibody, and there is also a 

faJWMi$>&!fc\Z- X ty'M^ method of making a disease part accumulate 

the fluorescent material by an antigen antibody 

hhZo reaction. 

[0 0 0 4] [0004] 

Bit&ytk LXfcWz.&i'' — if As excitation light, for example, laser light, a 

ift^ i$Mc7*s~?^ ^/^7^ mercury lamp, a metal halide lamp, etc. are 

Fyy^mtm^^bti, used. 

%%E.W'W$k'^ffiM1rZ> Z. 1 «fc The fluorescent image of the part for an 

oTM^#^lHH£wl£^&£:# observation is obtained by irradiating excitation 

5o ^<DWi1&ft\Z-&%±fcffi& light to an organism tissue. 

\z$olt~f 5^ilft^3fc3rt£tii LT The weak fluorescence in the organism tissue 

2^7uC0^7tlJ^^r^^L, H by this excitation light is detected, and a two- 

^ pfrfflx&Ft 0 o dimensional fluorescent image is generated. 

Thereby an observation and diagnosis are 
performed. 

[0 0 0 5] [0005] 

^llx-fi^^^S — 5 5 7 7H£$K For example, in the fluorescent observation 

O^^feM^^tt^tt, apparatus of the unexamined-Japanese- 

*frotifc(Dm&%b, patent-No. 8-557 gazette, the light source for 

®M%'fT0 tc£><DB&yt<D\fijj fluorescent observation which obtains both 

£x 7 4 £:3f fifths C t lc excitation light for performing a fluorescent 

*t 9 loro^^tiSSM observation and white light for performing a 

^ffl^3t^^fflV^tiTV^ 0 white-light observation using" one lamp by 

— JKftKrtWtt&St^f ^ installing/removing a filter is used. 

fiiV^Ji/SiteKMu > Kffi c f 3 ^'7 Moreover, when a lamp fails during usage, a 

vy^^F^^T t ft o TtaH-H^ comparatively small quantity of light emergency 
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ft4©ittfc#J/h £ V lamp is used as the light source for endoscopy 

ikTU ft&Sk&<DWM e &&ftft' etc. in general. 

1 &o TV 11 Instruments, such as an endoscope, are 

•5 o designed so that they may be extruded from the 

body. 

[0 0 0 6] [0006] 

_^£><£ 0 fc&ytWLf&'itkW.^^^ in such a fluorescent observation apparatus, 

"C(4 > — lx(^.^^fi^ <£ 9 3§£ the fluorescent of specific wavelength band 

~f 2>1&ytfrb¥f : 'n£$.-M:%ri& : %:W generally generated from an organism tissue is 

tfctiLT, ftjJ&SSrfiVilHfe extracted. 

-fbLT^^f^rfToTV^o It is diagnosing by arithmetic-processing and 

creating an image. 

[0 0 0 7] [0007] 



M] 

¥■ 8 - 5 5 7 qrl&m<Dlt%MB 

m-r 5 fc fe ute/a -r 5 MS © 



[PROBLEM ADDRESSED] 

However, for example, in the fluorescent 
observation apparatus of the above-mentioned 
unexamined-Japanese-patent-No. 8-557 
gazette, the lamp fails during fluorescent 
observation, and even if it switches to an 
emergency lamp, an organism tissue cannot be 
sufficiently excited due to an insufficient 
quantity of light. There is a problem when it was 
difficult to observe the fluorescence. 
Moreover, when removing the filter for 
excitation-light generation from an emergency 
lamp front carelessly, the image intensifier of a 
high sensitivity used in order to detect the 
fluorescence from the weak organism is burned 
and damaged, and there is a problem of 
causing the rupture of the camera. 
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[0 0 0 8] [0008] 

ilE^tti This invention is formed in consideration of the 

&tifch<Wfo <9 , ^^611^^ above-mentioned situation. 

\z.yvfifi®^, ftftKlz. 1 ®*) Even when the lamp fails during fluorescent 

f^ctt, WOffiiBZft J 1 7fi l $fc observation, and it switches to an emergency 

^-f t%P5±i~ : 5Z. btfV lamp, it aims at offering the fluorescent 

5^3fc3S^!£eS£:fl§'l&i~5 Z. observation apparatus which can prevent the 

k^Btflt LTV^o high-sensitivity camera from being destroyed. 

[0 0 0 9] [0009] 



mmftft*£.f8.-t- 5 m 2 <d 7 

^7°t, ffllEii^ct oig* 

5l2©itfgi, lutein 

m 1 ©y^^M^l^t^ 
1 <D7^7°<!:HulE^2(75^yy 

i <9 iiulBfil 1 ^<o£*m 

uy^T'wm^mzmm limb 



[SOLUTION OF THE INVENTION] 

For The fluorescent observation apparatus of 
this invention, the first lamp which generates an 
ordinary light, the 2nd lamp which generates the 
above-mentioned ordinary light, excitation-light 
generation means to generate excitation light 
from the above-mentioned ordinary light, first 
image-pick-up means to image-pick up the 
copied object image illuminated by the above- 
mentioned ordinary light, and 2nd image-pick- 
up means to image-pick up the above- 
mentioned copied object image illuminated by 
the above-mentioned excitation light, image- 
pick-up switching means which switches the 
image pick-up of the above-mentioned copied 
object image by first image-pick-up means, and 
an image pick-up of the above-mentioned 
copied object image by second image-pick-up 
means, Lamp detection means to detect 
lighting condition of a first lamp, and lamp 
switching means which switches the first lamp 
and the first second lamp. 
These are provided. 
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m 1 <0 7 1^7° £MfEM 2 CD 7 V 
7°\z®*)®:X.Z>km^, Sulci! 

mm&^&zmm \,mmm i <o 



When detecting that the lighting condition of 
the first lamp is abnormal by the above- 
mentioned lamp detection means, the above- 
mentioned lamp switching means is controlled. 
While switching a first lamp to a second lamp, 
the above-mentioned image-pick-up switching 
means is controlled, and control means which 
switches the optical path to the first image-pick- 
up means is comprised. 



[0 0 10] 

t£y yyfe^wt. ct <o mmm i 
<d 7 y7<DMttftm*&# t & 

WIS 7 >7®&&8l&M® LHu 

mm i <r> 7 * mmm 2 co 7 
>7°\z®<9&z_2>tmz^ mm 
m&mm^mzmm Lmmm i 



[0010] 

When detecting that the lighting condition of the 
first lamp is abnormal by the above-mentioned 
lamp detection means in the fluorescent 
observation apparatus of this invention, above- 
mentioned control means controls above- 
mentioned lamp switching means. While 
switching a first lamp to a second lamp, above- 
mentioned image-pick-up switching means is 
controlled, and by switching the optical path to 
the first image-pick-up means. Even when the 
lamp switches off during fluorescent 
observation and it switches to an emergency 
lamp, it is enabled to prevent that the high- 
sensitivity camera is destroyed. 



[0011] 



[0011] 



l&moMMW&tfe] [Embodiment] 

£UT\ 0tla£:#E£ Lft;6* h^-^ Hereafter, the embodiment of this invention is 

$ficDM1&(OM1&lz<)\s y >XT&^< described, referring to drawings. 

[0 0 12] [0012] 

EHRXfffl2ft*&Vfi<Df&l CO Fig. 1 and 2 are concerned with the first 
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mmmm 



W&(Dj&WHz.&t> V , H 1 l*1k embodiment of this invention. 

^tW.^^W^^j^^^irW- J# Fig. 1 is a block diagram showing the 

EU |H2tt|g|l©^ — \sy Y<D component of a fluorescent observation 

^^^T^-t^^M^h^o apparatus. Fig. 2 is a block diagram showing 

the component of the turret of Fig. 1 . 

[0 0 1 3] [0013] 

Hlfc*1-± # (Component) 
%1fo<Dffly&<Oik%WL£kl&W. 1 As shown in Fig. 1, for the fluorescent 
fiJ\ IS&STt £ &fe)fc£3§££-fr observation apparatus 1 of this embodiment , 
%%M2 ytM2frtb<DEh& endoscope 3 has the light source 2 made to 
Jt1Ztzfe&&yt&±fcfa(DWL^ generate excitation light and white light, the 
SMfcfcBUtt LXEb&ftiz. J: 5^: excitation light or white light from light source 2 
TttJfciiSMt «t S is irradiated to the observation part in the living 
^£r$etB L£ft^f£4£^t"5rt body, the fluorescent image by excitation light 
Si3^ rta*t3-eWbti/fe or the white light image by white light is 
SMSfciiSfe)tt?:atL detected, and it is transmitted out of the body, 
HMIf # * 7 4 the camera 4 which the fluorescent image or 
% * 7 4frb<D'$kytWi$Lia the fluorescent white light image obtained by 
^£&SL^3fe^^lH^£:£E5c the endoscope 3 is recorded, and performs a 
^Z^ytWiikfaMM 5 t , conversion to an electrical signal, the 
7 4frb<D&i*ftWi1&in-%r$:#!i fluorescent image-processing part 5 which 
SLS&Tfc^f^M^^r^J^'t'S processes the fluorescent image signal from a 
Sfe3feM^^Sl£ft 6 £ , Hftil camera 4, and generates a fluorescent 
f£ffi&£fcte£fe5teMSfi&£: observation image, the white-light image- 
i^fSCRT^-^^?)^ processing part 6 which processes the white- 
's ^^£[5 7 JtM2ti*h<n\t light image signal from a camera 4, and 
^r&^tl'fs^titf'yy generates a white-light observation image, the 
ftS#S2rt©#|2ft*r8 (DtiLW. display part 7 which consists of the CRT 
S:^ib$ii:5^-< ^ >Jf%ffl'$i monitor which displays a fluorescent 
"t~5 ^ 4 ;y^nyhn-79 observation image or a white-light observation 
t Sr<ix.Ti5lfRi s Wj^$ix"C image, the timing controller 9 which controls 
V ^ <5 o timing and causes to move the emergency lamp 

8 in the light source 2 which receives the signal 
from a light source 2 and consists of a halogen 
lamp etc. 
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These are provided and the principal part is 
comprised. 

[0 0 14] [0014] 

%M 2 It, ^tyt&BI&'fZ) tctb For light source 2, the lamp 1 1 which consists of 

<DM&ytt$ £Tf&&yt%m±£ the metal halide lamp which generates the 

t5>^/^7^ K7y7*f^ excitation light and white light for exciting 

345 7>7'1 li, "7l/-?\ fluorescence, the filter which makes one part or 

1 frb<D%<D-n-£tz\-t±U : & all of the light from lamp 11 transmit and which 

3§ii£-£5^i!i1-<5 7^ A-:? t is mentioned later, and the turret 12 provided 

lufE^S''J:T 8 ^^BXtz.^ — \sy with the above-mentioned emergency lamp 8, 

M 2 <h, ^— \sy b 1 2 £ri!i the condenser lens 13 which concentrates the 

ii Lfc7c£*5t1"-5S7£ u^X light which transmitted the turret 12, the lamp (it 

1 3 7 ^T" 1 1 d^^T^ detects that measure input current of lamp 11 

ftofc d £ £r$&ttii~5 (^ffctft and that value specifically is below an existing 

lefi, 7^7*1 1 (DKtiMM^: fixed value) breakage detecting part 14 which 

U -t^flE^lt^ffiWT t detects when lamp 1 1 fails, the motor 15 which 

&5 r. t SrtfcttJ-$"3) 7 >zfty drives a turret 12 by the control of the timing 

ti&BU Hi:, 7 >-7°tytitik controller 9 which received the signal from the 

tHSU 1 4 a»fc©fM-&£ttrt:* lamp breakage detecting part 14, the driver 16 

-f ^^^^^ h d — 7 9 cofj^] which controls the amount of drives of a motor 

l£«fc "9 hi 2 Srffift-t- 15, and the warning part 17 which informs the 

^ 1 5 ^—^1 5<75 operator about having received the signal from 

MW}A&fflffl1rZ) K7-f /< 1 6 the lamp breakage detecting part 14 when lamp 

t , 7 ^7 p §]n#tb^ l 4t*b 11 switched off. 

<£>{f -^SrSJt 7 >-7° 1 1 #§J*i These are provided and it is comprised. 
§151 7^ItTM$|lo 0 

10 0 15] [0015] 

9 — h 1 2 It. H2lC^i- For turret 12, as shown in Fig. 2, it has a 

=fc 9 1^ fc#> wavelength in the narrow-band of the blue area 

<D^&W&<DWgrt$.\z.$.jk%: j fc for generating fluorescence (especially blue 

o (tC4 0 0nm~4 5 0n transparency filter 12a which generates the 400 

m) m&ftX 0 £fi§££-ti:5W nm - 450 nm) excitation light (lambda) 0, 

fe7fe@ii7^;U^ 1 2 a <b , 7 aperture 12b which passes the light from lamp 
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1 frb<Dyt$: : £(DiZt.M 11 as it is and above-mentioned emergency 
I^tSiP 1 2 b t. tufS^ lamp 8. 

^jfcT 8 t £rif *l~C^J$;£ tt5o These are provided and it is comprised. 



[0 0 16] [0016] 

0 1 f^M 0 s rttSil 3 It, Returning to Fig. 1, endoscope 3 has the long 
fa^WA-t Z>%$-§:<nWAM 2 1 and slender insertion part 21 inserted into the 

jSr^TU )tl2i^Oi^t living body. 

(1 S £3fA£B5fciS£ "CfzS The illumination optical system containing the 

St5 7^f h^f^f K2 2 ^r^a t? light guide 22 which transmits the excitation 

mmyt^t, WlMUtiL(Oik% light or white light from light source 2 to the 

^£¥^fiyo^BII^£^{53irt~ insertion-part end, and the observation optical 

5^'— \/134 K2 3^01 system containing the image guide 23 which 

%k%^% t &titx.Xflt$L&ti transmits the fluorescent image of the 

5 0 observation part to the eye-piece on the 

operator side. These are provided and it is 

comprised. 

[0017] [0017] 

Jj t 7 4 ii s f*)iSlt 3 (D^^ For camera 4, it connects with the eye-piece 

2 4l£#W&ftfc:SMfc$*U F*3 part 24 of endoscope 3 detachably. The 

3 «£ <9 A#ti"5:£}te&£fc movable mirror 31 which guides selectively the 

(i&fe3fc&&S^ftJk:#< nTSb fluorescent image or the white light image 

;7^3U, ll^itS: 2o<D incidented from endoscope 3, the dichroic 

3te&fc$MM"J"3*y ^ n>f mirror 32 and mirror 33 which split the 

?7^-3 2 25.0* 5 "7 — 3 3 fluorescent image into two optical paths, the 

S*S:tftI±ii"5ifeltir*A 1 £ band-pass filter 34 which transmits the 

j£yfk1r : £>' < *y K'**7>r 3 wavelength band (lambda) 1 which detects a 

4 t , ^)fc£^ffi1~S&;S:3f $c fluorescence, and the band-pass filter 35 which 

X 2 frMTfttft'^s Y'**7<< transmits the wavelength band (lambda) 2 

3 5 '<y \?/<?s7 4 JV which detects a fluorescence, cCD36 with the 

9 3 4 £Si§Lfc^3fcife£if 46 image intensifier which amplifies and images 

Ll^tS^^^^ry^ the fluorescent image which transmitted the 

7r^f7-##CCD (£IT\ band-pass filter 34 (it describes as ICCD 

1 C C D t PfclEi~5) 3 6 t s hereafter), iCCD37 which amplifies and records 
s<ls \?/<?s7 4 j\/9 3 5 $rSi© the fluorescent image which transmitted the 
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Lfc^JtftlSriili ti*fti-5 I band-pass filter 35, and cCD38 which records a 

CCD37i, Sfeftft&itfc white light image, and the driver 39 which 

■f5CCD3 8<!rx nJWj^y — controls the arrangement position of the 

3 1 <DWM.$LW.$:%mirZ> h'y movable mirror 31. 

4 3 9 t Sr-flB ;L "t^fifc $ ti These are provided and it is comprised. 
6. 



. [0 0 18] [0018] 

(AMU) ;©J:9l* (Effect) 

$ ixfc*^16<DJ^ffi<D^3tM^ Next, an effect of the fluorescent observation 

§£fi 1 ©f££McovTiJi93-f apparatus 1 of this embodiment comprised in 

5„ this way is explained. 

[0019] [0019] 

^)fcfI^B#{^ 2 d&V^T, Concerning light source 2, at the time of 

7 1^7° 1 1 frb (Djtft f — U-y fluorescent observation, the light from lamp 1 1 

h 1 2 (D^&M^y 4 l 2 transmits the blue permeation filter 12a surface 

affiSraSiS-TS. Wfeftjtii? of turret 12. 

^ ;|/ ^ 1 2 a £riHi® L/c x It is condensed by the condenser lens 13 and 

^^^r^ofcIJi^Tfcfi^pfe^^ incidence of the excitation light with the blue 

X'l 3\z£<oMyt&tiy4 htf component which transmitted blue 

^ K 2 2 (c:Att-t"<5o h^f transparency filter 12a is performed to light 

<< K 2 2 tc AJH- LfcaSttfi, guide 22. ' 

rtH^3ftg|33ril!o-C^Ag|$2 Incident excitation light is transmitted to light 

1 (Dfti&UlzX'&'MZti, £ft guide 22 to the end of insertion part 21 through 

ft<O f &&WiiL\Z.Mto&tiZ>o -t the inside of endoscope 3, and it irradiates the 

Lt\ W&UtiLti^btoffii&ffiz. observation part in the living body. . 

i^f^lt, l*]?1^3<7M * And, the fluorescent image by the excitation 

— K 2 3 £rii CX^tLM light from the observation part is transmitted to 

<D&MU 2 4 £ t?<5a$ *L % # the eye-piece part 24 on the user side through 

> 7 4 l£Att£ti-5 0 the image guide 23 of endoscope 3, and 

incidence is performed to camera 4. 

[0 0 2 0] [0020] 

{cjoV^T, > — Concerning camera 4, the movable mirror 31 is 

K2 3a»b£>^£fferis*y * arranged at the position shown by the dotted 
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B'f 3 2 ^S/^ti/'S line in Fig. 1 so that the fluorescent image from 

=fc 0 "SI®) 5 7— 3 1 [t M 1 the image guide 23 may be guided to a dichroic 

^(DMMX'^ t fc&fiKEfi $ mirror 32. 

ti/So *^74 dAtt Lfcii}fe An incident fluorescence image is transmitted 

£V 9v<y2%y — 3 and reflected in a camera 4 by the dichroic 

2, ^7— 3 3ICJ; flgi&Rtf mirror 32 and the mirror 33, and split into 2 

It 2 £>3te&fc#£J$*i optical paths. 

..•So ^td £ftfc 2 o©5tfi, -t The 2 divided lights respectively transmit the 

tl?tis< > K'<* 7 4 3 band-pass filters 34 and 35. 
4, 3 5SrSia-tS. 

[0 0 2 1] [0021] 

K^^7^/V^ 3 4 £r@i& The fluorescent image which transmitted the 

Lfc#3t&te > I CCD3 6t band-pass filter 34 is amplified and recorded by 

if"H, HHfe£tbT tr-rxHf-^-lc: ICCD36, and conversion is performed to a 

SE*cF4x5o mm^, /< video signal. 

y Y'^^yj 3 5 ^r^|i§L Moreover, similarly, the fluorescent image 

fc^TC^te, I CCD 3 7T*ii which transmitted the band-pass filter 35 is 

M^tLTf ^^-jf ^-}^^ amplified and recorded by ICCD37, and 

i^tiSi,, conversion is performed to a video signal. 

[0 0 2 2] [0022] 

I C C D 3 6 RXfi 3 7 1?# P> ft The video signal obtained by ICCD 36 and 37 is 

it f'f^f ^rit^^tM^L^MM input into the fluorescent image-processing part 

5fcA^$tl> £tc®#MM 5. 

5Tii^ 2o©S!!c5i§SI{ In the fluorescent image-processing part 5, 

W^Tfef^d t'x^"ft-^-$r^#M the video signal of the fluorescent image of two 

M LX^kytffi.&Mi^.&^f&'t differing wavelength bands are numerically 

■5„ processed, and a fluorescent observation 

image is generated. 

[0 0 2 3] [0023] 

^^(DW]^l%\^- <fc Z^M^^z. The fluorescence of the visualisation area in the 

*5tt5RT&fE*lt£>£3tef4» Jsbig observation part by blue excitation light is a 

3fc«fc 0 £i^ift;ft0>#Afc<7)&S# strong distribution of the band of a wavelength 

* t ft •? , jES«Ti±#lcJt longer than the excitation light. 
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■fe^StSfc X 1 fi-jfi 4 9 0 n Especially for a normal part, it is the green 

m~5 6 0 nm) X~3k< , area (lambda) 1 vicinity (especially strong 490 

grefilK fc£o <koT, life nm-560 nm)). 

A 1 ttjfiri; > CitL«£ 0 t>$i While for a disease part, it becomes weak. 

ft©£v*fSHRijU 2 TO Therefore, if the green area (lambda) 1 

6 2 0 n m~ 8 0 0 n m) £r?H vicinity and red area (lambda) 2 vicinity where a 

S^It^ ££3fc®fc*»fc]E1f? wavelength is longer than this (especially 620 

MtiLkm&&b<D¥m&*J1&b nm - 800 nm) are numerically processed, 

fc&o discrimination between a normal part and a 

disease part can be performed from the 
fluorescent image 

[0 0 2 4] [0024] 

^tt, SftHflMOfSSlS 5 And, the fluorescent observation image 

J$.£titc$kytWl&W&i*&7FM generated in the fluorescent image-processing 

7izi£tbti, %:%MMft'f7t>ti part 5 is sent to the display part 7, and a 

&o fluorescent observation is performed. 

10 0 2 5] [0025] 

^(DV$ S 7 >~f 1 1 rt^^itT^t If lamp 1 1 fails at this time, the lamp breakage 

K&kttZb* Zii&yyzftyti detecting part 14 will detect this, and while 

fetiiU 1 4 tflfefti U 94 \ V sending a signal to the timing controller 9, the 

^ny {dff -5 warning part 17 which consists of a buzzer, an 

k&\z, , S^*r3s*»P> alarm lamp, etc. informs about the lamp 11 

* SS^gR 1 7 (c-ff ^-^riH 9 & having switched the signal off to the operator. 

fMHw 7^7*1 1 ^^tb7t r. k Moreover, the timing controller 9 performs the 

&%ib-&Z>o £/c, 94^s9° feedback of the layout of turret 12 via driver 16. 

3y[>n-79ll h*7 -Y 1 It is monitored whether it is under fluorescent 

6 ^IT> 9 — U-y h 1 2<D observation, or, whether it is under white-light 

IBS 3r 7 — K'< y * £ ^ observation. 

[0 0 2 6] [0026] 

^LT, ZO^r-g-fi^TtM^'l 3 And, because it is under fluorescent 

X'h Z><DX\ 7 >-zftytifelii$V> observation in this case, for the timing controller 
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1 4 xvm^-zgrttcfj 

»!W}$ 7-3 1 1 fHiH-C 
TFLfc^-vW K2 3*»b 
©3fci J I CCD 3 6, 3 71;^ 
7fe-£f\ CCD3 8il|3t^ 



9 which received the signal from the lamp 
breakage detecting part 14, first, the light from 
the image guide 23 shown by the diagram 1 
solid line via the driver 39 of camera 4 does not 
guide the light to ICCD 36 and 37, and the 
movable mirror 31 is made to move to the 
position for guiding the light towards CCD38. 



[0 0 2 7] 

9(4, K?<<'<1 e^irLT* 
1 5£I*ib£-t>:-C, ##*T 

* — h 1 2 5 0 

?-l/yH 2 <D|sHE* J *ITt" 



[0027] 

Next, the timing controller 9 makes motor 15 
drive via driver 16. 

Turret 12 is rotated so that the light from 
emergency lamp 8 be at the position for guiding 
the light towards light guide 22, and the 
completion of rotation of turret 12 switches on 
emergency lamp 8. 



[0 0 2 8] [0028] 

$>5W4, "k^M^^J^y-f \ Or, when a lamp 11 switches off during a 

1 fftyfitzWi'B , I C C D 3 6 , fluorescent observation, while making the 

3 7 0>J&£&®4>$-ti:5 t * sensitivity of ICCD 36 and 37 reduce, it may 

dgjg&x.Ttxfc switch to an emergency lamp 8. 



[0 0 2 9] 

6feft«3§IB#fi, »2 

{C^-U-y H.2©iP12b 
K2 2KA#tU rtfi»3l: 

5 0 ^^7-3 1 i*m i *n 



[0029] 

On the other hand, in a light source 2, the 
aperture 12b surface of turret 12 is arranged on 
the optical path of lamp 1 1 at the time of white- 
light observation, and incidence of white light 
from lamp 1 1 is performed to light guide 22 as it 
is. 

A white light image incidents to a camera 4 
through the image guide 23 of endoscope 3. 
The movable mirror 31 is arranged at the 
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$kX*7F£titzC CD 3 8^6& position which performs the light-guide of the 

ytigL&^yti- Z&W^EIWZ white light image to CCD38 shown by the 

tls Sfeftfefi CCD38t^ diagram 1 solid line. 

& £ tlX t^^{f -^(c^^ £ ti A white light image is recorded by CCD38, 

5o and a conversion is performed to a video signal. 

[0 0 3 0] [0030] 

..CCD3 8Vftbtiit\?y**fe The video signal obtained by CCD38 is input 

^1% 6 feftWi^faMffi 6 \z A^J into the white-light image-processing part 6. 

£ti, 6£3t®{fe£Q;Sl£|5 6 Tii, A white-light observation image is generated 

Sfe7t^^®^ ; S:^^1*5o 6 in the white-light image-processing part 6, the 

&fcWfot!!!MM6Xtki£&ti1Z white-light observation image generated in the 

7 white-light image-processing part 6 is sent to 

hfi^ 6fe3fcll^;d^frJi5o the display part 7, and a white-light observation 

is performed. 

[0 0 3 1 ] [0031] 

r <£>B#, 7 1 1 tJ^STO If lamp 1 1 will be in the non-lit condition at this 

H£&5<^ Z.ix&v^zftyfri time, the lamp breakage detecting part 14 will 

ttttttl 4 3&stft*nU *-f^> detect this. 

^ny (Cjf ^£ri£<5 While sending a signal to timing controller 9, 

<t*(- N f^gpi 7 (dff-^^l warning part 17 will inform about the lamp 11 

9 j&fNh^ 7^1 1 ^tjUtlfc having switched the signal off to the operator. 

[0 0 3 2] [0032] 

9 << 5 y # 3 V h o — 7 9{i, The timing controller 9 performs the feedback of 

K9>f ^16 the layout of a turret 12 via driver 16. 

h 1 2 <DlBfi£r 7 >f — K'* y ^ It is monitoring whether it is under the white- 

1&ytM^*PX&>Z)fr&& light or fluorescent observation. 

^H^ + 'Cfc <5 A^HtS LTiS Because it is under white-light observation in 

«9, r©»^fctefi3te«£S , f , -e this case, with the position of the movable 

3 <DX\ *TU] ;7-3 1 ©{i mirror 31 remaining as it is, motor 15 is made to 

uifi^GD^^K:, K7^^1 6 drive via driver 16, the light of emergency lamp 

^ LX^—9 1 5 8 rotates turret 12 to the position for guiding the 

X #15 JT 8 <D%fr y4 Yi34 K light towards light guide 22, and the completion 
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2 2 (c^^^ttSfifEK:^ — V of rotation of turret 12 switches on emergency 

yH2«^. 9 — V lamp 8. 

[0 0 3 3] [0033] 

(3b*) (Effect) 

JofMiif ITii, Thus when lamp 11 fails in the fluorescent 

7° 1 1 bfe'ztcbi* observation apparatus 1 of this embodiment, it 

^ M^X^yhn- 79 distinguishes whether the timing controller 9 is 

ft i &%^M x ¥~QfoZ>fr&&%M, observing under fluorescent or white-light 

^^"Cfc-S/S^WS'JL, jj^y observation, and after camera 4 is made to 

4 £ &fe5fcft^#t1i!(e:^ji&£-t- move to the white-light observation condition, 

Xfrbl¥1£kl 8 ^r^W^itS w an emergency lamp 8 is made to light. Thereby, 

t \Z. =k 9 , 8/5^ <Z)^;(c from the light from emergency lamp 8, damage, 

£ <0 %ytWl&Rl<D 1 CCD3 such as the image intensifier of ICCD 36 and 37 

6 % 3 7©^f ^-'^ yf^i/ for fluorescent observation being burned, can 

7 T 4 T Hfr-Q Z>^(D*g: be prevented for the apparatus. 

So 

[0 0 3 4] [0034] 

^7t, ^S£T8 O.T?>^TB#fl> 1% Moreover, at the time of lighting of emergency 

h 1 2<7)Wfe)tSiii lamp 8, since blue transparency filter 12a of 

7 4^9 12a iS3feK±«t 9^ turret 12 always is detached from the optical- 

frl%tz$) s l*3liJS3 (D&^fdH- path, sufficient illumination light for the removal 

#ftJBW3te«r#5w£#-C# of endoscope 3 can be secured. 

[0 0 3 5] [0035] 

^4o^^JS<75J^ffi{3lioV^"Cfi^ In addition, in this embodiment, it is comprised 

?>zfl li&fZj&ft btt'oltZ so that it might distinguish when lamp 11 

t S: § ftW^JSU^S <£ 5 l^flS became the non-lit condition automatically. 

j^cLfc^ 7/^1 lffi^fj&ft However, the operator distinguishes that the 

tftofcw t £ffi#riS¥iJBiJU lamp 11 became the non-lighting, and it is 

i*0 9&x.;*>f 5/^#(c<t sufficient also as a component which makes 
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W 8 & , tTitL\H\z&W} £ emergency lamp 8 move to the lighting position 

$c t L X h «t V \ by the transfer switch etc. 

[0 0 3 6] [0036] 

m3RVm4lttWM<D%2<D Fig. 3 and 4 are concerned with the 2nd 

MM<Dj&fflz.&t> <9 , m 3 fig embodiment of this invention. 

ybW.&&M.<Dfcrft%7ik-$-1fcj8, Fig. 3 is a block diagram showing the 

..Hk IS 4 (±121 3 (DMVtP — \sy component of a fluorescent observation 

h^^$£^i~1fE5cl]T-fc5o apparatus. Fig. 4 is a block diagram showing 

the component of the fan-shaped turret of Fig. 

3. 

[0 0 3 7] [0037] 

$2©H©i|lt HOI Because the 2nd embodiment is almost the 

M(DBB 1 15 1 h t'ffl C T-fc -5 same as that of the first embodiment, it explains 

<DX\ mt£Z>&(D?j~mWL, Is] only the different points. 

— (Dffi&izitW] C^-^Srottta, The same symbol as an identical component 

0^{l^B§i"-5 o is attached, and explanation is omitted. 

[0 0 3 8] [0038] 

(MJ$) ia3{C7F-t-ct9(-. # (Component) 

mM<V&B(D%rytm.&^W: 1 a As shown in Fig. 3, for light-source 2a of 

<D%ffl,2 a f± x ^^^fsiiSi"^ fluorescent observation apparatus 1a of this 

tc*b<Dm&yt& £.Xf&&yt&% embodiment, the lamp 11 which consists of the 

^ metal halide lamp generating excitation light for 

f/i^/<i:5 7y7"l 1 t, 7^ fluorescence and white light , the fan-shaped 

7° 1 lfrb<D%<D— Ut.1t\*± turret 41 provided with the filter which makes 

^£3giE£ -£5:7^/1^ -Hi*, one part or all of the light from lamp 11 be 

tzM&Z — -y V 4 I b. , transmitted, the condenser lens 13 which 

^ — u-y V 4 1 3r;@i§ L/^^r concentrates the light which transmitted the 

i^t^ijti^yXi 3 ts 7 fan-shaped turret 41, the lamp breakage 

^1 1 & ^Mft bte^tcZb detecting part 14 which detects that the lamp 1 1 

£&t±ii-<5 7 ^7°ty3nWiltiUl became the non-lit condition, the motor 15 

4 vlsy^minWi&U 1 4fr which drives the fan-shaped turret 41 by the 

bcoit ^r^^l-ftc? 4 5: V?^ control of the timing controller 9 which received 

y ho- y 9 <Dffl'0\,z. X. the signal from lamp breakage detecting part 
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* — h 4 1 SrHtH"^— 



14, driver 16 which controls the amount of 
engaging motor 15, and the warning part 17 
which informs an operator about having 
received the signal from the lamp breakage 
detecting part 14, and the lamp 11 having 
switched off. 
These are provided and it is comprised. 



[0 0 3 9] 

Wdk5 — ^V h 4 1 lt % 11 4 id 

fris&mML<Dmsm (#t-4o 

0 n m~ 4 5 0 n m) (d&^rlr 

m^mn%x o 

ii£«lifln 4 1 b 

4*- K4 2b^m7Lxm^ 



[0039] 

For fan-shaped turret 41, as shown in Fig. 4, in 
order to generate a fluorescence, it is the 
narrow-band of a blue area (especially blue 
transparency filter 41a which generates the 
excitation light (lambda) 0 which have a 
wavelength in 400 nm - 450 nm). Aperture 41b 
which passes the light from a lamp 11 as it is, 
and light emitting diode 42. These are provided 
and it is comprised. 



[0 040] [0040] 

^<Difa(D^$L\S.W, 1 <DmM<DftZ Other components are the same as that of the 
Mb W]CX°&5o first embodiment. 



[0 0 4 1] [0041] 

dm) (Effect) 

Ztitc^mMmmV'gytMm Next, an effect of fluorescent observation 

i^B 1 a cof^fflfwOV^Tl^^i" apparatus 1a of this embodiment comprised in 

5 0 this way is explained. 

[0 0 4 2] [0042] 

QkytM&ftf. JtM 2 a d&V''"'^ At the time of a fluorescent observation, in 

M"Xk$ ~ \s-y K 4 1 f±7 1 light-source 2a, the fan-shaped turret 41 moves 

1 (D^t^±\zW&^tM^y -r so that the blue transparency filter 41a surface 

$ 4 1 a ffi^IBg £ ti/-5 =fc o Id may be arranged in the optical path of lamp 1 1 . 

&W)i~ 5 0 tLT, y s yf\ 1 And, the light from lamp 1 1 transmits the blue 
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frh<D%ftWft& — isy h 4 1 transparency filter 41a surface of the fan- 

©fMii§7^^4 1ai5 shaped turret 41. 

[0 0 4 3] [0043] 

WfeTtiSi^^A'^ 4 1a The excitation light with the blue component 

ilk LfcWfeEfc^^^ofcSiiii^ which transmitted blue transparency filter41a is 

MJt^y^ 1 3\z£'0Myt condensed by condenser lens 13, and 

% 1 (DMM<DMWiX*MVft incidence is performed to the light guide 22 

L tc ftlii^ 3 1*3 57^ (diagram 1 reference) which passes through the 

h Jf4 K 2 2 (El 1 #fiB) ^ A inside of the endoscope 3 explained in the first 

%ii~Z)o embodiment. 

[0 0 4 4] [0044] 

^©teofjjffri^ 1 ©^Jfiro^ Other operations are the same as that of the 

MtWlffiXhV , Hll:*Lfc first embodiment. 

J: o lz x 3) / y 4 fa<D*IWi w As shown in Fig. 1, the movable mirror 31 in a 

— 3 1 fi, <i t ~i/ff4 K 2 3 camera 4 is arranged at the position shown by 

ti*h<0 J §k%Mfr#4 tvjyt the dotted line in Fig. 1 so that the fluorescent 

^7^32 ^^frti% J: o (w, image from the image guide 23 may be guided 

H 1 * O^itft-e* LfcteBdE to a dichroic mirror 32. 

B£ti<5 0 d<DR# x ^^T?:^^ At this time, the timing controller 9 performs 

nyhn-79ilK7^^1 6 the feedback of the layout of the fan-shaped 

^L*C, MftZ — ^y h4 1 turret 41 via a driver 16. 

(DWM^y -Y K'* 3/ ^ £i3r, It is monitored whether it is under white-light 

ik% j $M^ k ~£foZ>fr&&%MM observation or fluorescent observation. 

[0 0 4 5] [0045] 

tLt^ 7^1 1 i 5 ^^itPR And, if a lamp 11 is in the non-lit condition, lamp 

<Bfcft5£, Cjft&^TWl breakage detecting part 14 will detect this. 

^tiiSB 1 4 d^^P L, While sending a signal to the timing controller 

sf zi \y Y X2 — y 9 (dfit -^-£:i§<5 9, the warning part 17 which consists of a 

irifct^ ^if— , iHr^kT^Ffrb buzzer, an alarm lamp, etc. informs about the 

fcStf^Wl 7^{f-5§-£j£i9^ lamp 11 having switched the signal off to the 

f^#t 7^11 r. <h operator. 
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%%ab J &Z> 0 7 y^^itiAkliiU The timing controller 9 which received the 

1 4 XV {m-^r^^kfttcP 4 5 V signal from the lamp breakage detecting part 14 

sf zi i/ y n — y 9 Yv4 rotates the fan-shaped turret 41 to the position 

1 6 \,X*—9 1 5 SrigUi for guiding the light towards the light guide 22 

&-&XM$;?— h 4 1 -h<£> (diagram 1 reference) at which a motor 15 is 

fSft^V K 4 2 03ti J made to drive via a driver 16, and the light from 

F^$t££3 fa$:ffM'$'Z>7'< hlf the light emitting diode 42 on the fan-shaped 

y K2 2 turret 41 passes through the inside of 

tl&itW^MW:? — V yh4 1 endoscope 3. 

^rHHE^-fr-So — ^ h The completion of rotation of the fan-shaped 

4 1 ©lilg^iijt 5 £ , I83t turret 41 switches on light emitting diode 42. 

K4 2^^T-T5 0 



[0 04 6] [0046] 

fc*3, 363te*V K 4 2 <D|§ In addition, the wavelengths of light which light 

-fZ>yt<Dfa%:\t , $ 1 W^Jfeo emitting diode 42 emits are the wavelength of 

MMX*7jk LtcX o \z./<y Y/<7. (lambda) 1 which transmits the band-pass filter 

7 -i 3 4 ^rii§iii't"5 X 1 <D 34 as the first embodiment showed, and/or 

WL&s &£.Tf/$.tclZ/<> wavelength of (lambda) 2 which transmits 

^7^/^3 5 Sritii-T 3 A 2 band-pass filter 35. 



[0 0 4 7] [0047] 

-t LT, »a<c383t^W K And, the reflected-light image of the illumination 

4 2frtb<DMWyt<D%Jtfyt@L$: light from the weak light emitting diode 42 is 

*^74l*!©ICCD36*5j: recorded by ICCD36 and/or ICCD37 (diagram 1 

X$/$.tzl$ I C C D 3 7 (Hi reference) in camera 4. 

#10 -efcfcl-s. 



[0 0 4 8] [0048] 

— E3£3fcftf£B^ y^7°l On the other hand, the aperture 41b coat of the 

1 <D%^ ±.\z.M'#:$ — Vy h 4 fan-shaped turret 41 is arranged on the optical 

1©1P4 1 b ffitfSffificFti path of lamp 11 at the time of white-light 

5 0 7l/7°l\frb<Db'&%\t observation. 

J Er£>*£l*J&ft3l*3£:JfiilH-5 Incidence of white light from lamp 11 is 

7 4 K2 2 (Hi #98) performed to the light guide 22 (diagram 1 
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{dAltL, ftfUl 3 {c <fc <0 fife reference) which passes through the inside of 

ytjjkfcti / y 4 tcA#H"-5o endoscope 3 as it is, and a white light image 

L"C N Ull ICtf Lfc<fc 5 # incidents to camera 4 by the endoscope 3. 

f 7 4 1*9 <£> *JW} ?7-3 1 fi, And, as shown in Fig. 1, the movable mirror 

CCD 3 8 ^&-&ytjg.Z^yti~ 31 in camera 4 is arranged at the position 

5 11 1 tpM&X'TF&titzliWz shown by the diagram 1 solid line which guides 

MEM $ *i 5 o the white light image to CCD38. 

[0 0 4 9] [0049] 

* <£>B3\ M^V^^Vho- At this time, the timing controller 9 performs the 

7 9I1K7^/U 6 LXy feedback of the layout of the fan-shaped turret 

— \sy h 4 1 <DgBfi£7 41 via driver 16. 

^ — HV< 3/ ^ $ -it, ^7fcli^ l t J It is monitoring whether it is under fluorescent 

&&%MM$ > X*h : & observation, or white-light observation. 

[0 0 5 0] [0050] 

yV7°\ l&sFMfttfMbteZ A lamp 11 is in the non-lit condition, lamp 

t, Zti^y^ 7°W tifc tiiUl breakage detecting part 1 4 will detect this. 

4 as&fc] L , 9 4 5 > if = >- h While sending a signal to the timing controller 

a— 7 9 left ir^td, g, the warning part 17 is informed about the 

^£§15 1 1 \zfa%$c&*)WCe% lamp 11 having switched the signal off to the 

\zyvf\ lflsgjfifcwitrfcJ operator. 

[0 0 5 1] [0051] 

7^7°£ltU&ai£fll 4 «fc !5ff-^ The timing controller 9 which received the 

%$t\-f1t9 4 % Vif-a v Y n — signal from the lamp breakage detecting part 14 

7 9li, K7^f^l 6^jrLt makes a motor 15 drive via a driver 16. 

*-*15 lrisi!j$-&T, The light from the light emitting diode 42 on 

9 — v y V 4 1 _h£>^7t #4 ■* the fan-shaped turret 41 rotates the fan-shaped 

— K4 2d»?>©3t^rtft^3 i*l turret 41 to the position for guiding the light 

iii"t" 3 7 >f h K 2 2 towards the light guide 22 (diagram 1 reference) 

(HI 1 #88) lc:#3t $fi5{£ul which passes through the inside of endoscope 

KUBtfc* — V 4 1 £(eI^£ 3, and the completion of rotation of the fan- 

•fr'5„ M^k9 — Uy h 4 1 <30[e] shaped turret 41 switches on the light emitting 
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iB&mT'tZbs fifty 4*- diode 42. 

[0 0 5 2] [0052] 

# 7 4 HI 1 fc Furthermore, with camera 4, as shown in Fig. 1 

^ Lfc J: 3 fc, K7-Y^3 9 5r via driver 39 , the light from the image guide 23 

^LTWiti? 7— 3 1 £rHI 1 *p shown by the diagram 1 middle-point line 

.,$M~?tf Ltz4 t—'Jtf'i K2 makes the movable mirror 31 move to the 

3 frb<D%& ICCD36, 3 position for guiding the light towards ICCD 36 
7|ii3t$tlottf^fl^-fr and 37. 

<5 0 ^tt, HMH And, the observation image recorded by 

K I CCD 3 6*5j;UV3;fcte ICCD36 and/or ICCD37 as the time of 

I C C D 3 7 "C}fH^£ tifcH^ fluorescent observation is displayed on display 

!Hfe£r^Fpft 7 Hi^Ltil: part 7, and the extraction of the instrument is 

£rfe*"t"-5 0 performed. 

[0 0 5 3] [0053] 

%<DttL<Dfc%ltm 1 (DgMtolfc Other effects are the same as that of the first 

filtPC-CfcS. embodiment. 

[0 0 54] [0054] 

(&Jt) ^©«k5^**ife^ (Effect) 

!!8£>^3teMl£3£K 1 afll ^ Thus in addition to the effect of the first 

1 <D%M<DMWi<0$h^\zMx., embodiment, in fluorescent observation 
7 1/7° 1 1 <T>^MJR&}<F>1k%ft apparatus 1a of this embodiment, light emitting 
GO.BSfj <b LT^3fe^ -Y K 4 diode 42 is used for emergency use illumination 

2 Zfem U tf— K 4 when lamp 1 1 fails. 

2 lc <fc 5H^£ltf£<E>$iH££r;a ^ By using an image pick-up of the observation 

7 4£>£bteM£JB<D I CCDlr part by the light emitting diode 42 ICCD for 

ffiV^S i t "C, ^§3fc^ "f 3r~- K fluorescent observation in camera 4, the weak 

4 2 ©l&fS&ft'CkflfA&fe* light of light emitting diode 42 can also obtain 

<5 7c It £0^-5 £ Lfc® the image with just enough brightness so that 

MiSli^T^, ^^"ffl M the instrument may be extracted. 

WD'hMit, /bMtliklk.&=*x Thereby, size-reduction of the emergency 

h (Dj&$l%:ltfrZ) r btfX*% lighting, electricity saving, and a reduction of 

%>o cost can be achieved. 
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[0 0 5 5] [0055] 

m5\tt%vn(Dm3(DmM(D& Fig. 5 is a block diagram showing the 

Wt^^k^^^MM^M-fD^^^: component of the fluorescent observation 

7F~tM$M'T:fo : & 0 apparatus based on the third embodiment of 

this invention. 

. [0 0 5 6] [0056] 

%3<DmM<DMWHt, %2<DM The third embodiment explains only the points 

M<DMMt \Zk A;¥fflCX*hZ> which are different because it is almost the 

<D~Q S ^&-5-£cD.^t&f^j L, |p] same as that of the 2nd embodiment. The same 

— (DffifoKfeWl C$F-^-£oHtft symbol is attached to identical components and 

^liWB&"t"^o explanation is omitted. 



[0 0 5 7] 

£©sg-f 5 rc & (Dmmytte J: u 

1 W^-^y h 4 1 

1 3 t. Mfc&JMtXJ y^m 

m*.U5 1 i:, 12J <9 5 l 

h 4 1 £ilffij-f5^--* 1 5 
33>9gl;lg|S5 KD\t^^ 
rtMyti-^X'l 3 fctttt^lPlfc 
^Ib£-frS^-* 5 2 *3fe 



[0057] 

(Components) 

As shown in Fig. 5, for light-source 2b of this 
embodiment, the lamp 1 1 which consists of the 
metal halide lamp which generates the 
excitation light for exciting fluorescence and 
white light, the fan-shaped turret 41 provided 
with the filter which makes one part or all of the 
light from lamp 11 be transmitted, the 
condenser lens 1 3 which concentrates the light 
which transmitted the fan-shaped turret 41 , with 
the switching part 51 which switches the 
fluorescent observation mode and the white- 
light observation mode, which specifically 
consists of a switch etc, the motor 15 which 
receives the signal from the switching part 51 
and drives the fan-shaped turret 41, and the 
motor 52 whereby the signal of the switching 
part 51 is received and makes condenser lens 
1 3 move in the direction of the optical axis, the 
support member 53 which transmits the driving 
force from motor 52 in support of condenser 
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%$tt5 3ts ^—^1 5W5 lens 13, and driver 16a which controls the 

2 <75lBS6iSrffiy^I^S Ky^f^ amount of engaging of motors 15 and 52. 

1 6 a t £if X-T^^c^tiSo These are provided and it is comprised. 

[0 0 5 8] [0058] 

: £(D{&<DmtiZl*W$ 2 <n%%<T>Jfc Other components are the same as that of the 

flUfc 15] C"Cfo5 0 2nd embodiment. 

[0 0 5 9] [0059] 

(tfMB) fcfc, :©J:^:M (Effect) 

£titc>£MM<DMM<DftRi\c^ Next, an effect of this embodiment comprised 

^^XWiVR-t&o in this way is explained. 

[0 0 6 0] [0060] 

%M2 b tdjoV^, ^i&X-SR In light-source 2b, if fluorescent observation 

5 1 frbi£ytWL^#;MA v MiR& condition is chosen from the switching part 51, 

ti<5 t s K7^f 1 6 a ti % "SI driver 16a will receive the signal from switching 

i^^s i A>t><z> £3: part 51. 

H\ 1 5 &t>* 5 2 Motors 15 and 52 are made to drive. 

£iir5 0 ^E~^ 1 5 J3\ iftfc^ Motor 15 is driven so that blue transparency 

— h 4 1 (D^&Jtj&i&y j filter 41a surface (diagram 4 reference) of the 

4 1 a B (04 #£8) ^7 fan-shaped turret 41 is arranged on the optical 

>y 1 1 <D%&±\z.mW:£tiZ) pathof lamp 11. 

X o f-illH'So -=e— ^ 5 2 fi, For motor 52, as condenser lens 13 showed 
l 3 tK H 5 * by the dotted line in Fig. 5, from light guide 22, 

HT't^ Lfc, 7 4 Y K 2 2 the support member 53 is driven so that it may 

XV W&<DB)&ytfcy>< h be arranged at the position at which blue 

334 K 2 2 (Dffiitfi-TsMyt'f Z> X excitation light concentrates at the end face of 

0 frlift^Ififi^^S J: o light guide 22. 
5 3£KtH-* 0 

[0 0 6 1 ] [0061] 

"yV^fl \ fr^(D%\^Wk$ — The light from lamp 11 transmits the blue 

u y h 4- 1 (D^&ytjSifk? 4 transparency filter 41a surface (diagram 4 

?41al (!2I4#9S) £i§i§ reference) of the fan-shaped turret 41. 

i~5o Wfefofiii:?^/^ 4 1 For the excitation light with the blue 
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a£r@i®Lfc, #-feJ&#£r^o component which transmitted blue 

1t&&yt\ti'>Xl 1K£<9M transparency filter 41a, by the lens 11, it is 

Jt&tiy'f htfJ K 2 2 coiS® condensed and focuses on the end face of light 

74 h #>f K 2 guide 22, and it incidents light guide 22. 



[0 0 6 2] 

?^'<1 6 all, -^Q >9 t^^^FP 5 
l*»6>Oflr*SrS»t, 1 
5&tf5 2 £I2U]£«o 
^1511 Ml** — l/y h 4 1 
©|P4 lb® (0 4#I) 

l <T>%<&k\zMW.Zft 

zmimwii-Zo 5 2 

fit* Hftl-'^Xl 3ri\ 

2 2 «t U^fBltLfc, 

7>f K2 2tf)*&ffi-C*7t 



[0062] 

Next, if white-light observation condition is 
chosen via switching part 51, driver 16a will 
receive the signal from switching part 51, and 
motors 15 and 52 are made to drive. 

Motor 15 is actuated so that aperture 41b 
surface (diagram 4 reference) of the fan- 
shaped turret 41 may be arranged in the optical 
path of lamp 1 1 . 

For motor 52, as condenser lens 13 showed 
as the continuous line in Fig. 5, the support 
member 53 is driven so that it may be arranged 
at the position which was fairly separated from 
the light guide 22 and at which white light 
concentrates on the end face of light guide 22. 



[0 0 6 3] 

h4 1©|P 4 1 bffi m 
4 #80 £3§ii-T5 0 MP 4 1 

VtZMJ h#>f K2 2CDSS® 
2(cA*f-TSo 



[0063] 

The light from lamp 1 1 transmits the aperture 
41b surface (diagram 4 reference) of fan- 
shaped turret 41, it is condensed by the 
condenser lens 13, it is the end face of a light 
guide 22, and the light with the white 
component which transmitted aperture 41b 
focuses and incidents light guide 22. 



[0 0 6 4] [0064] 

^(D^(D\^m-±W, 2 ©UlCig Other effects are the same as that of the 2nd 
MbWICVfo&o embodiment. 
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[0 0 6 5] [0065] 

($jJP:) :roJ;9l:*IISrojg (Effect) 

flB<&^tttlS3£fi"Cfi, %2<r> With the fluorescent observation apparatus of 

HJfeWJ^fl|©g&*^Px.^ 16 # this embodiment, in this way, in addition to the 

^M^(D^^(DW]^L%t, fife effect of a 2nd embodiment, condenser lens 13 

%^%£#f<D B&yttD^ti^ti can be arranged at the optimum condensing 

X\ y 4 K2 2^(DMcM position to light guide 22 by each of the blue 

^iTtfillli^l/VX 1 3£r excitation light at the time of a fluorescent 

KBi~5w£j6$"C#5w£fc:cfc observation, and white light at the time of a 

5, ^l-fiSW"C#S5t©43i5 white-light observation, the quantity of light 

iS^OL, S/Nii^^V^$f^ which can illuminate the organism increases, 

SiItl:t#5wti s "Ct5o and a favorable observation image with good 

S/N ratio can be obtained. 

[0 0 6 6] [0066] 

#*5* *^J£tf)?F£fll<Z)«i; 9 fc££ In addition, without shifting the position of 

l 3 ro-fifi^X^ LT condenser lens 13 such as in this embodiment, 

M&CDliLW^M%-f ; 5?)Xfef£ and without performing focal positioning 

< ^ "7^ h Xf W K2 2tf)SfStf> control , it is sufficient also as a component 

ffifiSr^k^-frS ± SfcflffiJct whereby the position of the end face of light 

LT & J; V \ guide 22 may be varied. 

[0 0 6 7] [0067] 

~£tc s fife5£^£l*L"t^ fife;^; Moreover, concerning white light , since the 

&7>( J^ZirZ) r. t 0 blue excitation light generated by performing 

1~S #fi@ig3tef4#*;6*ffiv ^ the filter of white light has a low quantity of light, 

Wfe^t^^w^iSlCly <{ h a favorable fluorescent observation image can 

#4 K£:IEBi"5 w £ t\ be obtained by arranging the light guide at the 

ft^ftftffciBffcSrWS - t ^T* focal position of the blue glow. 

#5 0 Sfe7fc11^<7)fc#) Moreover, by making white light for a white- 

Wfife7fe£^7tJki:1~ ; 5w£ light observation be a large quantity of light, 

~C\ I^ffifi^Xutv^ttft even if the focal position has shifted, the 

^H^£#3fclt^^^?fc£# illumination light which achieves an observation 

Z>Zb 5 D image can be obtained. 
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[0 0 6 8] 



[0068] 



aiB*^fijc¥st, tutsan 

EftWfcfcftfc-*-5» 2 <Dft 

M «fc 5 WlBI&^ftft <z>ftft i itu 
IBS 2 ©ftft^&fc: J: 5 iute^ 
t £3) 9 ft*. 5 ft 

1 2 <Dy «9 ft 

tl 5 y >7®Wk^& t Sriix., 

1 ©yy^MWMi 
ftfc3*ifc»£\ m^7i/-7® 
ft3M££M Ltuism l^yy 
^^SufS^ 2 cd 7 y/CS «9 ft 
t5t*t, fltlEftft^Jft^S 
SrWW LB&ES l ©ftft^aic 
ftSS£$J 9 ft^Sfflffll^aSrll 



[Additional remark] 

(Additional-remark item 1) 
The first lamp which generates an ordinary light, 
the 2nd lamp which generates the above- 
mentioned ordinary light, excitation-light 
generation means to generate excitation light 
from the above-mentioned ordinary light, first 
image-pick-up means to image-pick up the 
copied object image illuminated by the above- 
mentioned ordinary light, and 2nd image-pick- 
up means to image-pick up the above- 
mentioned copied object image illuminated by 
the above-mentioned excitation light, image- 
pick-up switching means which switches an 
image pick-up of the above-mentioned copied 
object image by first image-pick-up means, and 
an image pick-up of the above-mentioned 
copied object image by second image-pick-up 
means, Lamp detection means to detect 
lighting condition of a first lamp, and lamp 
switching means which switches the first and 
second lamps. 
These are provided. 

When detecting that the lighting condition of 
the first lamp is abnormal by the above- 
mentioned lamp detection means, the above- 
mentioned lamp switching means is controlled. 
While switching the first lamp to the second 
lamp, the above-mentioned image-pick-up 
switching means is controlled. Control means 
which switches the optical path to the first 
image-pick-up means is comprised. 

The fluorescent observation apparatus 
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characterized by the above-mentioned. 

[0 0 6 9] [0069] 

(tt!E^2) «tt5teSr£fiM" (Additional-remark item 2) 
S^l©^;*':^^ SufBii^ ?t The first lamp which generates an ordinary light, 
^4s!ct2)f 2 (Dv^yt, #u and the 2nd lamp which generates the above- 
fBil^te ct V ffih>SZyt&£.f&~t ; & mentioned ordinary light, excitation-light 
Mt&yt&Jfc^Bk k s SufSii^Tfe generation means to generate excitation light 
\z.£^Xf&ffl£titzffllhifci&%: from the above-mentioned ordinary light, and 
$kik~t' ; 5W> 1 ©SHfe^St , ml first image-pick-up means to image-pick up the 
IBSbS^:^<toT^^^ttfeifI copied object image illuminated by the above- 
f2S^f£^£1SHi£i~6^ 2 mentioned ordinary light, 2nd image-pick-up 
BufBJ^l (D^k^^-fk means to image-pick up the above-mentioned 
\z <t StufSffi^^^^Jt^irtu copied object image illuminated by the above- 
IE^ 2 <Dffifc&WL\z. X 5 fufEM mentioned excitation light, Image-pick-up 
^fW&E>fflHil t 9 Jfex. <5 flt switching means which switches an image pick- 
^tfn^k^Wc t , tufE^ 1©7^ up of the above-mentioned copied object image 
ZfCD&jR^Wt&tfk&lrZ) 7 by first image-pick-up means, and an image 
t^fSi:> mJlElS 1 (Dv>y pick-up of the above-mentioned copied object 
t fufS^ 2 (D7 ^yyt^ty "9 %k image by second image-pick-up means, Lamp 
;t5 7 l/ytytfk^gkb&iMz-, detection means to the detect lighting condition 
fijf25 V/i^^SJ: 9 ifufE^ of the first lamp, and lamp switching means 
KDyV/^M^l^Mi which switches the first and second lamps. 
feft£titcm&, m^7^m These are provided. 

&^Wl*:MM LSute^ 1 (Dy > When detecting that the lighting condition of 

-f^m^M2(Dyly^\zm v )^: the first lamp is abnormal by the above- 

mt\LW> 2 <n$k*$L^ mentioned lamp detection means, the above- 

gk<D$tf£$:Ttf ; & t 3r#!^ t mentioned lamp switching means is controlled. 

t~5l£3fcli^isfio While switching the first lamp to the second 

lamp, the sensitivity of the second image-pick- 
up means is lowered. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 

[0 0 7 0] [0070] 

(ftt53!3) (ffirtllS^i (Additional-remark item 3) The lamp which 
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emits the light containing the wavelength band 
of the excitation light which excite intra- 
corporeal tissue, the excitation filter which 
transmits the light of the wavelength band of 
excitation light among the above-mentioned 
light in order to generate the above-mentioned 
excitation light, high-sensitivity image-pick-up 
means to image-pick up the specific 
fluorescence generated from the above- 
mentioned intra-corporeal tissue by the above- 
mentioned excitation light generated with the 
above-mentioned excitation filter, image-pick- 
up means to image-pick up reflected light from 
the above-mentioned intra-corporeal tissue of 
the above-mentioned light from the above- 
mentioned lamp, and switching means which 
switches the useable condition of above- 
mentioned high-sensitivity image-pick-up 
means and above-mentioned image-pick-up 
means. It is related with the fluorescent 
observation apparatus which has these. 
Wherein, it has the 2nd lamp which switches 
with the above-mentioned lamp and emits an 
illumination light, and control means to control 
the timing of lighting of the second lamp, and 
timing of the switchover of above-mentioned 
switching means. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 



[0 0 7 1 ] 

(tfiEJf 4) tit&mw^&ti. 



[0071] 

(Additional-remark item 4) Above-mentioned 
control means makes the second lamp light, 
after making useable the above-mentioned 



fiufE^ 2 (Dy >:/£,&:l:TcF-£3 image-pick-up means by the above-mentioned 
w t &#?8£i"5ttlE2l3 tdfa switching means. 
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WitD^ftMM'&Wo The fluorescent observation apparatus of 

additional-remark item 3 characterized by the 
above-mentioned. 

[0 0 7 2] [0072] 

(ftiE^SS) ntilfcy yy'&'F (Additional-remark item 5) Detection means 
&k7$;1i&X*foZ)Z t 3r^£n~t~'5 to detect that the above-mentioned lamp is in 
j££n3MS:£{fx., iufe^£n^I£ the non-lit condition is provided, 
fis ^IJI:tS<5#, fufS9 Above-mentioned detection means performs 
y^twiti^2(Dy is-ftCDty the switch of the above-mentioned lamp and 
9 ^X-^rfT 0 Z. t %:W$Lb*i-Z> the above-mentioned second lamp based on 
f+E*3fc|Elfc©a3t»«S the detection result 

Wo The fluorescent observation apparatus of 

additional-remark item 3 characterized by the 
above-mentioned. 

[0 0 7 3] [0073] 

(f+E5C6) WlE&*n¥©fi, (Additional-remark item 6) When above- 
fufHy ^^OA^SSKSrSfl^i" mentioned detection means measures the input 
5 d t (3: J: 9 l^^lfi^M. current of the above-mentioned lamp, the 

jkTt£SI"Cfc3 ^ £ £rf££oi~<5 CI above-mentioned lamp detects that it is in the 
t 5ftM5 t|2« non-lit condition. 

tf)ii:)felI^§£iSo The fluorescent observation apparatus of 

additional-remark item 5 characterized by the 
above-mentioned. 

[0 0 7 4] [0074] 

(ttiE3S7) f£l£ft*13$£M) (Additional-remark item 7) The lamp which 

%Bfo&ft<D&M^i& : fci5 A; emits the light containing the wavelength band 

td^t^^^^y yy" t , mffEft of the excitation light which excites intra- 

KrtSl^d^b^^"t"S#^roS corporeal tissue, High-sensitivity image-pick-up 

^^rttl^i'S M^&^k&^fk means to image-pick up the specific 

£^^5i£^S!l^!gEilK::Jo fluorescence generated from the above- 

V^T, mt^7 >y P fi^&kTVtM mentioned intra-corporeal tissue, in the 

TfcSlt^t^tSf jiOfS fluorescent observation apparatus which has 

HulE^fcn^Sfw J: ^fufS^ these components, detection means to detect 
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> f 7& :! fj&ftft1&'?hZ> that the above-mentioned lamp is in the non-lit 

$ titzWriis lufS 7 >y<D condition, the 2nd lamp which emits illumination 
ftt> <9 fcf&MJt £r^*t"3^ 2 <D light instead of the above-mentioned lamp when 

9 >*?bs £rW 1r%> ^ t ^r#^ the above-mentioned detection means detects 
t^^h^^MM^Wo that the above-mentioned lamp is in the non-lit 

condition, it has these. 

The fluorescent observation apparatus 
characterized by the above-mentioned. 

[0 0 7 5] [0075] 

(tt!E3l8) mj|5^2(D^V (Additional-remark item 8) A second lamp 
^li, iul5i^^^^i^^©^rfiS generates illumination light of the degree which 
^L^V^^g(D0S^7fe^^jj5ci- does not destroy the above-mentioned high- 
Z>Zk SrftMS t i"S{^tia^ 7 sensitivity image-pick-up means. 
iEi!t©:i£;)fc|&f^5£fi 0 The fluorescent observation apparatus of 

additional-remark item 7 characterized by the 

above-mentioned. 

[0 0 7 6] [0076] 

(fl-fE^S 9 ) BtT 15^ 2(Dy^ (Additional-remark item 9) The second lamp 

a light emitting diode. 
£ £r#^<ti"5ft-fE3S7l;:i£ic The fluorescent observation apparatus of 
co^)tM^^Mo additional-remark item 7 characterized by the 

above-mentioned. 

10 0 7 7] [0077] 

(f+iE^SlO) m?.Wi2<D ; 7 (Additional-remark item 10) The second 
^lis ftrSE#l£rt>ffijBto»S>38 lamp emits the light of the specific wavelength 
1rZ>¥f'x:(D$.$:t%i$ l <Dyt$:%;-f band emitted from the above-mentioned intra- 

Zftm. t -t"S#E5S 7 \z. corporeal tissue. 
BZlfcCD'SkytM^^Wto The fluorescent observation apparatus of 

additional-remark item 7 characterized by the 
above-mentioned. 

[0 0 7 8] [0078] 

(fiiE^ll 1) huI5^2<D7 (Additional-remark item 11) illumination of 
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yzf<Df&VR i:IH0#^tufei^^g the second lamp and its control means which 
$k&^&i : $:&Rl*I$£k~tZ>fflffl makes useable simultaneously the above- 
^Wt^ffiz-tiZ. h&Wtikb'tZ) mentioned high-sensitivity image-pick-up 
f+IB^7 fcffiic means were provided. 

Wo The fluorescent observation apparatus of 

additional-remark item 7 characterized by the 
above-mentioned. 

[0 0 7 9] [0079] 

(titBJS 1 2 ) #]&rt!BJtt£: (Additional-remark item 12) 
Mi^^Sj^Tfe^:!^^^ The lamp which emits the light containing the 
A/TiOtSr^-^S 7 , Sb® wavelength band of the excitation light which 
3fc££j$"t*57cfc(:: N Bu!E3tetf> excite intra-corporeal tissue, the excitation filter 
0 hW]U%(D^^:^^L(D%^M which transmits the light of the wavelength band 
iii~<5Isb3S 7>f ^ ftulS^ of excitation light among the above-mentioned 
S^rt^Wfe^^^/O^b^^;^^ light in order to generate excitation light, the 
4 h^/^T Kt, lufS^^^ light guide which guides the light from the 
^5?(D5t?rfulB^^r Kf£ above-mentioned lamp to the above-mentioned 

t £^"^5 intra-corporeal location, In the fluorescent 
^3t®^^©t^joV^T, fulfill observation apparatus which has the 
^^t^^^^^t^ffiSr^k^-ti: condensing optical system which concentrates 
t x -< /u the light from the above-mentioned lamp to the 

^^ffjffiy l/^CDwiwiL?^ b# above-mentioned light guide, variation means 
Kri*b&53fete±K:J¥A£jft to change the condensing position of the 
TV^5#^#*£tfc£n L x MISIS above-mentioned condensing optical system, 
it^Wt^W^iT^U^^WLti: for the above-mentioned excitation filter, control 
^fi"5 w £: Sr#9fcfc't"5^3tfii means to detect whether it is inserted along the 
^^%Wk Q optical axis which consists of the above- 

mentioned light guide of the above-mentioned 
lamp, and to control the above-mentioned 
variation means. 
It has these. 

The fluorescent light source for observation 
characterized by the above-mentioned. 

[0 0 8 0] [0080] 
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(f+IE9Cl3) Wi&Mytyt^ (Additional-remark item 13) The above- 
^(i, vi/X\z. J; f Pe5c£JxT mentioned condensing optical system is 
V^5£i£#»£1-3ttlMCl comprised of a lens. 

2 l^lEifcO^pfellf^ailiSo The fluorescent observation apparatus of 

additional-remark item 12 characterized by the 
above-mentioned. 

[0 0 8 1J [0081] 

(f+IEJg 1 4 ) flffffi^k^a (Additional-remark item 14) Above- 
(i, mjlEi^vX^rHijfE^^y £ mentioned variation means makes the optical 
Huffi^ h#-< Kd»£>#53fett axis which consists of the above-mentioned 
±%¥-'i7l<z.&W)&1t5)Z t lens of the above-mentioned lamp and the 
W t i"5#lBJS 1 2{dfE^c<D^ above-mentioned above-mentioned light guide 
7fc!t^3£i!o move in parallel. 

The fluorescent observation apparatus of 
additional-remark item 12 characterized by the 
above-mentioned. 

10 0 8 2] [0082] 

[&®<D&}&] [EFFECT OF THE INVENTION] 

£A_ktft^ Ltzi. o (d^^^co^ According to the fluorescent observation 

%W&$k.\lt\z. &ti\-£ N 7 >"7°^ apparatus of this invention as explained above, 

*n3M£ £.*)%l<D7 >~?<D&ft when detecting that the lighting condition of the 

ftttd*Att£tt£n$ftfc4l6\ first lamp is abnormal by a lamp detection 

WJW¥«I:*«9^^«I*#««:« means, while control means controls lamp 

Lf§ 1 <Dy iszf&%2 <Dy y switching means and switches the first lamp to 

-f\z® <9 tfcx. the 2nd lamp, because image-pick-up switching 

means is controlled and the optical path is 

M3fe3££:#J 5 M5CT\ switched to the first image-pick-up means, even 

Hf^fc^ VT^^JtU I^^^T when the lamp switches off during fluorescent 

*9 #;boT rti^it:#^ observation and it switches to an emergency 

5: i$rE5ih"f5r lamp, it is said that it can prevent the high- 

<t ri* "C # 5 t V > 9 St)^* h £ o sensitivity camera from being destroyed. 

The above-mentioned effect is expectable. 
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[BRIEF EXPLANATION OF DRAWINGS] 



[Hi] [FIGURE 1] 

1f&ffi<n% 1 <F>%fo<oWfo\z.l& The block diagram showing the component of 
S^^lt§£i££tt^1#J& ; £:?M"#l the fluorescent observation apparatus based on 

the first embodiment of this invention 



[El 2] [FIGURE 2] 

H 1 <D 9 — v-y h (Dffi$,%7r;1~ The block diagram showing the component of 

the turret of Fig. 1 



[03] [FIGURE 3] 

2 <DMHH<DteM\Z.& The block diagram showing the component of 

■5 0kytffl,&3&W:<oM $t &7frtffi the fluorescent observation apparatus based on 

$cH the 2nd embodiment of this invention 

[HI 4] [FIGURE 4] 

^3<DM^k^~^'y h<£>^j?5c&* The block diagram showing the component of 

^"fflf^HI the fan-shaped turret of Fig. 3 

[H5] [FIGURE 5] 

&$&ffl(Dlg 3 <D%M<DMtfe\z.i& The block diagram showing the component of 

5^3t#l^§i£jl£>#M£& , ^ii# the fluorescent observation apparatus based on 

J&M the third embodiment of this invention 



7 --^$15 

8 



[EXPLANATION OF DRAWING] 

1... fluorescence observation apparatus 
2... light source 
3... endoscope 
4... camera 

5... fluorescence image-processing part 
6... white-light image-processing part 
7... display part 
8... emergency lamp 
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9... 




Q timinn pnntrnllpr 
9... Liiimiy out 111 unci 


1 1 




1 1 ... lamp 


1 2 




iz... lurrei 


1 2 




\Otk hli ia triancnaronm/ filtor 

l £-Q. . . UIUC LI al lOjJdl ci iuy JIlLCi 


1 2 b-ffln 


i^d... aperture 


1 3 




1 PonHoncor lone 
IO... UUMUtillocl 16110 


1 4 




14 lamn hrpakanp rfpfprfinn nart 
i*t... iQiny ui cai\ayc ucicuniiy poll 


1 5 




i 0... moior 


1 6 


, 39- K7-r^ 


id ana oy... unver 


1 7 




i f ... Warning pan 


2 1 




z 1 ... insertion pari 


2 2 




22... light guide 


2 3 




23... image guide 


3 1 




31... movable mirror 


3 2 


•• -^V ^ n^f 5/ ^ 5 7 — 


32... dichroic mirror 


3 3 


•"?7- 


33... mirror 


3 4 


% 3 5 — FV^7^;i/ 


34 and 35... Band-pass filter 



9 36, 37...ICCD (CCD with an image intensified 

3 6. 3 7- 1 CCD (-fpt— 38.. .CCD 

*Js( yfy->77^7-#§ C 

CD) 

3 8-CCD 

[Hi] [FIGURE 1] 
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[12] 



[FIGURE 2] 




[H3] 



[FIGURE 3] 
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[translation of Japanese text in Figure 5] 
51 switching unit 
16a driver 
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$ti%!.m%X$:£.f$.1rzm 2 <Dy -yfb , 
Sg2©ii{fe#S:i, 

BaiE7 >ym&^&£ *> ftimm 1 ©7>/»,s«i# 
less 1 <oy ^y^m^m 2 05 >y\z® v t * 

[0001] 

[0 0 0 2] 

[0 0 0 3] atgSftl-fc^Tfi. 4ift®M£W)i&ft$: 

V, NADH (-=>f">T 5 K7f->p!^ 1/^7^ 

K) , FMN (77fV*/?^^f K) » t'yv'V 

R£ LTI±, H p D (^-rtf/l^^ ])» , Photo 
f r in, ALA ({-amino levulini 

c acid) ^/jsffli^a-is, zhbommz&tet' 



[0 004] Sb&fti LTH0i)^«w— tf 3t. *®7 ^ 

?\ ^^7^ vy>ymf^m^hi\, mmytzzLfr 

fflLT2&5n^ibfciIft^£j£U fNffSrff?. 
[0 0 0 5] fiSlx.f*lfM¥8-5 5 7 ^<£$8ro3btMf?l 

tcfc 13 io(D7^7 , -c#5*3tm^fflwjtM^ffl^e>^ 

14. &R$>\Zyy-7&*&tTbte'3ltm&fc^ ftiwifc 
[0006] zo>£?tel£ft®.mmmiz&^xte, -f& 

[0 0 0 7] 

it. Mi§ t fl:7y7'W.Sffi/ J :o > #&*ric§ji9 
ffcotiUt, fti:ro*JElcJ:9£<mffi£-h£i:: 

as-r 5 r t a*-? # -r & jt 5 r t # aii t * 5 
*mmz#mT<Dm>bmm\<"x Lit 0 1 , ssn^^ 

[0008] fr%mit. ±ffi»raicS^T&£iX7tfc© 

otk m;mi£**yfr®Lm-tz>zt&ffiiti-zzbfc 
xzzi&ftm&mazm&iirz-bzstob itv>5, 

[0 0 0 9] 

«-r5B2<07V7 > i:, siffHii^^txa^^^-r 

1 (ofafe^Wtb . ft(rfSISb®*lc J; o 
^. mIIE^iroS^Fil-J:5Si}|E^^<og«tHl} 

*a-f-5 7^7°^^i:, S9teMiro7^7°i: ffi%L'%2 
(Oy>yb^*)^:7L^yyym^Wt.bim±. #TfE 

7 V7°^¥a j: »9 sstEm i »7 ^ycomwmtmm 
b®ti>£fttz&£, Mfty >y^^^um^mmm 
i(Dys'yzffite.wi2<Dy^>y{zQ)i9&zLZbmc. tn 

[ooio] *%m<ontxm&mwix\-z. mtiy^y^. 
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mass i o y >7%mzm 2<r>y ^-?\zw *> mz_ 5 t * 

BUEa«a*¥S*:filffliL6*SCmi^fi«fe¥©«C)t 
[0 0 1 1 ] 

[0012] si b 2 \**&m<on 1 <&jhk<&*« 

fc«t>9, Bitt£%«B£Ba«Jft&*1-<ftJ*B, B 
2I4B.1 — U^y K0«fifcS:*-f«jaH-ca>5o 
[0013] h 1 in*"*" <t 5 tc, *ni6<o^fg 

WSfrZiityAbs #*7 4a»b©S*BB«**r» 
5 4^e>OSft}tB««*«:teaLafe3t««B*** 

[0 0 14] #81214, *3ft«:Bfi"i-afc»©Btt3t*5 
£tf6feft*«4*Sit6**ywx7^ K7^*M*bft 

(**W«Jitt, l cDA*«»4:ffl 

^atlttffl»14i, 7 ^fflftfcfflffll 4 

-x M 2 SrraW-a*— * 1 5 t , l 5 0>^®jfi 

[0015] #-^^1214, B 2 l^f J: 5 * 

(«f(C4 00nm-4 5 0 n m) Bfi3t 
5*fe*iiig7-<^^ 1 2 a 7^11^^** 
*<D4*aa*^BHP 1 2 b t> flME***T8^S:« 

[0016] iiici^ rta^ 3 j4, A-r 

S»*<0»AS2 l 4r*TU *B2^b©Bfi*4fctt 



tfBW«**fc. ft*Mfc0tt%B«:*£BettBft* 
■Cfi**-5>f ^-^3tf>f K2 3*StrtHS**3Ri*B 

[0 0 17] #P*5?4I4, rtS^3(7)S8ga2 4 ICitK 

fe*B*B*ttfci*<pr»5 5--3 l fc, «3tB*2o 

©jftBWHH-*^ ^o^r ^7-3 2^7- 

3 4 £3® Lfc**B**t« LBB1" 5^ > -*M >f 
>->77^T-^CCD («T, I CCDi B&f5i~ 

^lIStSicCD37^ a£%B«rBBi-3 
CCD38^ *r»5 5 — 3 l OEBtiUUrflOTS K 

yj '<3 9 fc SrBiTflMiSix*. 

[0018] (ftsffl) Set, ^<D,fc5M**3*ifc** 

1 0 0 l 9 ] S3tB*«rli, *B2lcjsv^, 7>^l 
1 3&»b03ft*# — i^y h l 2 0Sfe8i87^;^ l 2 a 
®£3i®-fSo WajtSa^-f /u^ l 2 aSritigLfc* 
*ft*»*»ofcBfi*tt*3tuvXi 3fcJ:»>ilBftS 
ti7^ htf-Y K2 2irAtt-T5o 7-f h^K2 2ia 
»LfcBfi*tt* rtW»3rt»«raoX#A«2 l^jfe 

Bat-ceasix, **rt«)«sswai;:Ba»5*i5. * 

LT, BB«tt^e><DBfi*^J:«**«»i, fiSI«3 

to**—?** K2 3£i§CT^7G«Oj£Ig&2 4£"? 

[0 0 2 0] ^^7 4^V>X, ' ^#>f K2 3/j> 
60S*^^>f ^n^^;7-32 ^W«»iX* J: 5 

Ic, ^r»5 9-3 lttHi^^a^LfcffiBtciEB 
^^X^o 3M7 4|CAl*Lfc*3fefctt> 

*y—3 3l£<fc OSE&tfRltLT 2 <0jfc 

K^7^;i/^3 4, 3 5^ai§-f5 0 
[00 2 l]^y K^^ 7^/^3 4 ^g© Lfc^Jttt 

14, i ccD36T?ii^, «Bsnxtr^«*icB* 

Ufc**«l4. I CCD3 7-CifJH, S^^ixTb'x^ 
[0 0 2 2 ] I CCD3 6&tf3 7 t'x^ff 

*«**B«*aaa5icA^S4x, »*b»»b»5t? 

14, 2O(0*ft**««f«(0»3ftB©tr^flr*«:»» 
JBaiL-C«jtB«BB*r4*+*. 

[oo2 3] *fecoBje3tiwj:5««ajffii-*5Ws^rfi 

ft«9, E#»tt-CW:*Hc»fe«igEAif*5E M»K4 9 0 
nm-5 6 0 nm) T B< , 3BB»TW:B< ftSo cto 
T, »feffl«^if+5Si, r^±0fcB*«>*v^#B« 

^2^ifi (#l:6 2 0 nm-8 00nm) SrJUWftiaSl- 



(4) 



»BB¥i 1-1 0 4 0 6 0 



s £%ftmm> 6 ie* sett t t <?>wn» 1 * 

[0 0 2 5] w^B$, 7^1 l^jSiTttBtft* 

[0 0 2 6] *LT, ro^&fi*****^*)*^ 
4<fc9fi^££tt*:*>f 

K2 3^?>WICCD3 6, 3 7 CC 
D3 8lcW*S4x^{tt«^»»S*So 
[0 0 2 7] ^C, ^^^^=yfn-79ft Vy 

h<0%fty4 Y1U K2 2fc»ft£ft5(Mtcfc5.fc5 
C^-Vy h 1 2^I«ie$ii:5o t — ysy b 1 2co[n]iiE 

[0028] *>5^n ^%Wi^y^y , \ l&mtiiz 

4&£\ I CCD 3 6, 3 7cDrt5ft*«'>£-fr5i:#fc:, 

[0 0 2 9] ■efe*ia*«Ptt, 3feH2{C*5V>r, 

7>^1 1 ©3feB±K# — h 1 2£>f!g 1 2 bffi^s 
iait£ft5o 7^1 lfrb<o&&m* J t<o*-£y'< b 
^K2 2ICAWU rt««3{iJ:0>f K2 

3 lttl8l+ll»-C^SnfeCCD3 8^Sfi*«S:W 
3ffi«cE1ISft* efi*«ttCCD38Ti«S 
ftt t^^m^lC^lft $ ft 5 0 
[0 0 3 0] CCD3 8t#f)tif:t'ft(I^fife* 

B<fcfta»6ic:A**ft, aft3tiB<k«a»6-ett, s 

ftfcefe*««H«tt*^»7^ai5>ft, 

[00311 y^7i iti^&ttftMhte* 

t, rft*T7^«ft*tH»i 4**jaiu ^^^^ 

= Vhn-^9^(S*S:iS5i*fc, 1 7 fcflM* 

fcatOHtf^tl^v:/! l#^ftfcri£*n<bi$:£o 
[0 0 3 2] ^^^y^^yFn-7911 K9^f'<l 
6&frLX?-i'>y b 1 2<0Efi4r7^— K/<y*£ 

3 l^ftEte-t K7>f'*l 6*^L-C*- * 
1 BtrMfc4*T*#*r8«)**9-f h^>T K2 2fc» 



h 1 2cDlH]&^Ti-5t, MffS^Mt^o 

[0 0 3 3] z<o£o{z*m&<oM1&o>%XWL 

»S*-C^b*#*r8*:j&<TS-a:5iilcj:9, 
8^^^*(C<t 9^5t^^CO I CCD 3 6, 3 7<E»T 

[0034] ##*T8o^*r«Fn; m^-^v 

b l 2 0»fe3t«a7^/u# l 2 aiftS3tB±J:9^ft5 
fc«>, rta«t3©tt*lc+»4tHW*4:»5ri:*5-C# 

[0 0 3 5] ft**, #5IJS^fBlC*5V*-Crt\ 7^1 

ufc#, 7^1 ltf^jflutrtftofcr t 

[0 0 3 6] 03 XVH 4 \**&W<Dm 2 <D%fc<DWM 
[00 3 71 ^2 <03lltO»«»4, ft 1 cOHfficOj^ti<!: 

[0 0 3 8] mm m 3 j: 5 1 % 

<DS3KA«SBl a«S2alt ***afi-r5fc«> 

^ -f ^ y 

K4 1 fc, Hlfc^-Us/ b4 1 fc»§Lfc3t *:«*■*■* 

»Ut57^9]n*B»l4t, 7^9n*HJ»i 
4^bfiDflr**ra»tfc^^ ^ y^yhn-7 9C0W 
(-^Utt^-W;/ h4 l«reBft-f«^~^ 1 5t, * 

i5(DmW}a&fflW-tzb'y>(s<i6ks y^-fm 
ftttuasi 4^6^^it7y7 p i 
fc*fm:*nfc*5*#»i 7ir4:<ixTfi?^^ft^p 

[0 0 3 9] h4 ltt, El4(C^:t*<fc9 

nm-4 5 0 nm) C«ftt)*oBSl*»t»4S* 
5*6*8x87^/^4 1 a. fc, 7^11^60**: 
-t^)^^iii§$^:5^P4 1 bfc, *jt^-f*-K4 2 

[0040] -ecofficofli^ji^ 1 <Dmm<or*mt m tx 

[0041] (ffffl) fci^ r<oJ:5^«*Sftfc** 

[0 0 4 2] *3tm^ *S2am^ JS^^- 
U^h4 1(^7V7 ? l l(03tSSJi{CWfe*Sia7^/U^ 

4iaB#EISft5J:5lc»»t«, ^UX, 



(5) 



ftfflW- 1 1-1 0 4 0 6 0 



* 4 1 a ©SrSig-f 6o 

[0 04 31 #fcjta»7-f/l'*4 1 a£giaLfcW£ 

y4 Y#4 K2 2 (01 #RR) lcA4ti-5o 
[0 0 4 4] *©ft«>»ffl4»lo*lS«)»«4:ra«l? 

111. K2 3d^<OS*«*5^>r^n>f > 

*5?-3 2'M*jMx5J:5fc* Bi+©jftlfre«Lfc 
ttK9-f^<l 6^Lt, Wfc9 — \*y h4 lG>ffi«* 

[004 5] fU, 7V/ll««ii:*5 

a»6*5**»l 7 lifts 
^ft*:C<i:£SD<b-£5o 7>^fl]*i*Uffli 4 

#LT^-* 1 5*rB»S*m«^-Uy h4 1±<D 

K4 2 frb (D%frftmi 3 *ftai-a 7 
>T h#>r K2 2 (Bl#I) JC»3t$ix5fflB^iltt^ 
— h4 l^r[Hlte$^:5o Mtt^ — l^y K4 1 <0[h](E 
#»Ti-«fc, «*^*-K4 2*Affi-5. 
[0 04 6] fcfc, **^>T*-K4 2<0*r5#<0» 
Sit, ^l0H!S^ffi-e^L^:J:9lc/<^K^ 0 ^7>< 
3 4 SrSig-t 3 AKBiftfi* *5itf/4fctt/<V K 

[0 04 7] <£LT, HHS***^*- K4 2rt><b<0 
i^MM)tM^>7 4^I CCD 3 6&£Tf/ 
$fcttICCD37 -CSfife-f^o 

[004 8]-^ efeTtm^, 7V^1107tK± 
icHtt^-^y M 1053P4 1 b®#gfig£*t5 0 7 

5-f h*^ K2 2 (Ell #30 Alt rt«*3fc:J: 
19 fiftttfeas* ^74 {CA#t-T5o * Lt\ 1 iC,^ L 
fc<t9i-, v4^CDpT®}^7-3 lft, CCD38 

[004 9] rcDB#, ^ ;y^3yfp-7 9 It Vy 
^/*1 6£frLT, IW-Uj/ h4 1C0|£®^7^- 

[0 0 5 0] 7is-f\ l&^&ttftfekteZk, rnt 

tC7>yi l^nfcwt 

[005 1 ] 7 ^^eonttffla 1 4 £ 9 



* 1 5«rK»S*'C, WW-Vy M 1 ±*>»**>f 
K4 2^b^)3t35 5 rta«3rtS:ffar55-f h#>r 
K2 2 (Hl#B) fc»Jfc*ft*{fcBfcH*K*--W':/ h 
4 1 £0$E£it* o h 4 1 ©EHBtfttT"*- 

«*^*-K4 2#jft«Ti-5. 
[0 0 5 2] Sfcfc:, *^5 4T?ii. 0ii:^LfcJ:5 
K?-f/<39**L"CTO??-3 1 fcB 1 WO* 
T^Lfc-T t—ytfj K2 3d»6©*# I CCD 3 6, 

3 7fc***ix-5{M^»»S*5. ^LX, £3fc®§£ 

P1«tC I CCD 3 6*5«fctf/*fclil CCD 3 7 "C 

[0 0 5 3] 1 <0*li£(D^ffii H CT 

[0 0 5 4] (ft*) ceoJ:5lc*3as©*«l«)*3t« 

^1 ieo^jSi<TI*(D#ffffl(OBaWfc LT«*^-fal— K 

4 2*ttfflU «Jt^>r^-K4 2^£5«a»ffi©» 

flk*r#*7 4 0SJMM£jafl> I ccd^v^: fc, 
»*^*-K4 2<D»S4*^fcWAfcS*T*a« 

[00 5 5] 05 \**&m<D%S 3 OHlfiO»tt^«5a 

[oo5 6] naa>$anw»*tti. *2 mmnjemk 

[0 0 5 7] (««) 0 5 (c*H-£ 5 fc. 

h4 ltrailLfc**:*3t1-*»*i^>Xi 3^ 

5 i^e><D«*«rswBnft#-us/ H4 izmM-rz* 

—9 1 5t, ^0^x35 5 1 l^Xl 
3«iMC^Il)$« ; e-^5 2i:, m3tv>Xl 
3 4r3£«L-C^-^ 5 2^C>WEib*4:e»r83t»a 
»5 3i, ^e-^ 15M5 2<Z)iEBi*4rW»i-5 Yy 

[0058] ^^^t!lo^^^2o|liSco^a:l^l:•t , 
[oo59] utffl) rco£9ict8*sn^*li 

[0 0 6 0] 3tH2 blCjoV>T, ^^m^SUS l^fe* 

X.SB5 l^f>Oft*SrS*t, ^ 1 5&tf5 2 ^r^Sj 
^-^5o ^e-^ l 5*2, JHtt^-Wy >4 icoWfeTtS 



» 

i 
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1$!S¥l 1-1 0 4 0 6 0 



J>V9 4 1 affi (I34#BB) #7>yi 1 ©ft&± 

WE«**i.4J:5«aWW5. *- ^5 2li, «>tW 
Xi 3*5, E5«f©.&i»T7j*L.rt:> 7>f h^K2 2J: 

9©> h#-r K2 2»jsa5t?«*-r 

5 <t 5 *ffc«fcEg£ti3 <fc ? fc£#gW 5 3 fcffilM- 
5. 

[0 0 6 1 J 7>7°l l^&WftttSMK^-i'S' M l 
©WfettSiiy-fyl-SM 1 a® (@4#S) £i§ii-f 

fifofciafi^ttt^^Xl lCfcOftftSix^ h#>f K 

2 2»5Sit*jStgU ! > 7^ K2 2|CAlt1- 

S. - 

[ o o 6 2 j ric, ^ 9 &x.sb 5 i a»e> e£3feS#Mtti 

K^-f^l 6 a(4> <aJ9fc*.9S5 ia> 
e»«?fflf-«:S»t, 1 5S.t>'5 2$rgE»j$-fr5o 

1 514, M 1 ©MP 4 1 bffi (04 

#7>:/l i©JfeK±CiaS$*t5J:5tffii!i-t- 

7-f hJtTW K2 2 ±>J^«Hte, a 6**7 
■< K2 2 ©S8BT*3fe-f S <fc 5&{fcgK:Efi Six 
■5 «fc 5 5 3 fcWH-$. 

[0 0 6 3] 7^7*1 ld><b©7fc»iS#*-l'S> h4 1 
©$P4 1 bB (I24^bb) £3gi@-f5<, 1P4 1 b£ 
Siitfc, efe^«r«F-3fc3t«*3tw>-Xl 3 let "9 
ft3t$<X7l' Stf'T K2 2©$BT:£.6£I£L)\ 7^ h 
^ K2 

[0 0 6 4] -e©ft©^ffl(4m2©*te©^fflil^C-C 

fcSo 

[006 5] (a*) r © J: v ic*^ifi©^ffi©m3ta 
gSgeSTli, ^2©HKS©^ffi©J5b*tiPx.» «3tSft^ 

t, 5^ h#-T K2 2 ^©»®/i*)feffi«lC^)t X 
#5 #©&#!§& U s/NJfc©&^jy*&ffi&Wi!£ 

[0 0 6 6] *js, **tt©»IB©J:5l-**i'VXi 

3 ©firg£X7 LTft,£©tfc«1W8&-*- S©Tfi&< , 

fc LTiJ:^. 

[0 0 6 7] 667fcl-**LT, 663t€r7w/P^ 

^©fc»©e63t^±3tai-rsr tf, ^/Sffis^x 

w-C^-C fc<aifiiffi«r^5^»t©SaW)t«r#S r i #T 
[0 0 6 8] [(MB] 

(WEfli). ii«3tS:^dti-5mi©7>7 , t, 

ii^3t^^-r^^2©7>-7 o t, ateiitttt^Qae 



gftic <t o -cib w *ftfcaei»**&»*i-* » 2 © 

»fc*«4 . BtTSCM 1 ©tatfe¥©l- * 5fllffi&=?#ii© 
jiffe £ frlEffS 2 raa*#a£ £ 3 StnS»¥**©S& <t 

ttEfflft>?V:/«>A*r 

«TfE7>'7°^¥S«k'9flfIIS^l©7^7 , ©.«*r« 

LWIBm 1 ©7 yytmiBJI 2 ©7 I'T'fcW 9 a*.* i 
&gj&?a*Mfli UMGJR l ©ffi&^ai- 

*ss4r^] 9 &x •5Mw?a*jMr*-5 r t trmt^-rs 

[0 0 6 9] (ttE*2) a»3ttfejM-S*lW5 

fflHa^3t^*fi£-r?.m2©7V7°i. Bfrieii 
^)tJ;9i5ij^)tSrifie-t-5ag7t*fi£^at. fltreatt 

*KJ:oTBRW*lxfc*9#«iSra«-*-5* l ©ffi&¥ 
at, «nEB«l*CJ:oT!BWSjTfcllWEa»#«S:» 

ai-**2©««*ai. «>i2«i©»a#aKj:a«[ 

*»©S«tSr9)9fti5SI«SJ»¥ai:, B9IE^ 1 © 
7V7'eoAff«a«r»*ni-5?>'7*|ft»*ai, wte^ 
1 ©7 >7tm%&m 2 ©7 V^t $r§3 9 7 
^¥ai: ^riix, S«rlS7V7*1$^¥aJ:9Bf(lEMl©7 

m^a^SiJ» LflfllE* 1 ©7 >7"4rWI2^ 2 ©7 
^9tftx5i*(c, fl&IES2©»^a©<S«SrT»f5 

[00 7 0] 3 ) ^Krt 1UH «rafi1" 5 Ebig 

«r&*f5fc»K, 858B3t©7*>®ie3t©&fi**S©7t 

6©8friEjt©iriEft:Bert*aaiii»e>©SM3tS:»^i"3» 
^^a t . sfifEiiis;*^¥a t mneaKfe^a t ©*w 

5Iffi»i*tl!gtr« 9 9 m^at **-f5*)ta 

MUKlcjsvNT, frffi7V7't«J9«lxTR5W3t*5l1- 
5S2W7y7i> BUKSS2©7^7*©^*r©^'f 5^ 
^t B trlE9I91ftx.^a©«I91fti©^-< 5 ^^trMW 
«M**Bi*#i-*ci 

[00 7 1] («-E« 4 ) W!2SiJffll¥ai4, WSB^ 9 
i^x^aicj: 9 fIIES^#a*^ffl^figt Lfc^t, M 

IdlE®©*^^!. 

[0 0 7 2] (MteS 5 ) Sttffi7 ^7"i^MttSt 

*Swfc*tt*rr5i**p*a*r**.» «nE*m*«tt. 

«l^*lc:S<5t, ftfiie7>7*tSfiiSM2©7>-7'i:© 
a 9 ^x^rtf «r»»t f 3fl12« 3 IwfE©©** 



IV 



(7) 



1-1 04060 



[0 0 7 3J (ttlEJS6) MGtt«D¥ftM:. 

[0 0 7 4J (tt!Eig7) fl:&[*i*&l8fc®ijg-t-SfiiS 

£^£j&ft«£=g@lc::f3^-C, ffi&y'sy°tf*& 
»c J; 9 BftIB 7 5 c t £&*n $ iitz 

?k, *Gi-zzkz&mki-z%7tm.&ms.o 
[oo7 5] (fetalis) saiEm2©7>'7 , w, mie 

[0076] (MfS«9) WIE^2©7V7'(i, SBt 
^-f *- C t Z&Wlti- 3ttfEJg7 ICsEfcOS 

[00 7 7] (ttfSJSlO) Bflf2^2«07>7'l4, fl 
[00 7 8] (ttiE>Sll) ffimm2<Dyyy-<Df§.m 

a. 

[00 7 9] (fflE* 1 2 ) #&(*)ffli®£®iig-f 

<oft&m< y<< Yk, ffifd,y>7°frb<»ft&ffifS. 

%<b^®k, miM^y -<^91imUy^-f<nm^y^ 
Y -ft 4 5> # 3 3tW± t# A $ tut v "5 a>g;0>£&*q 

[0080] (ttfEJl 1 3 ) BiIIE^)fc3t^Sli, 
X(cJ;i9fflf^$tvTV^5Ci:^«pJSi:-r5^feJfil 2(c 

[008 1] (MIEiS 1 4 ) HSiegft^iS:^ ftflgE w 
yXZWl1£.y>7°km?.yJ Vfrb%Z*«i±$: 
¥ffi^i(i$-ar5rt?r#®t-f5f=t!Eiil 2 (c|E®co 

[0 0 8 2] 



■Kiiltf. 7>7'filSl^aj:l9^1(D7V7'cO,*ifl-« 

fcf&Jftl LIS 1 co 7 VT'&lg 2 co 9 »> 5 i * 

IC. Ste«]fe*©:lrSl»U^loafit!¥glC3tKtre]0 

tfcoti, m&gtty&WLmi-zzkzmiki-zz 
[BBafflWftRni 

[B 1 1 *3£91©g l O^J£rojg«ilc#,5^3tmSgS 

[02] m\<r>9-\syY <omf$L*7h-tMim 

[S3] ;MBn0a^ro%tt0&fiCffiS££BSgB 

[B4] B3comt»t^--^i' hw«icesr*-r«/*ia 

[15] *«W©SS3©3li£rol*|gfc«$£3fe»*3£B 

l -BftBBSB 
2 ■••*« 
3-rtfi«L 

5- **HB»B» 

6- efe*BB»Bffl 

7- **8S 

8- #**r 

i i —yyy' 

1 2™#-Uj» h 

1 2*-1t&)t5Sfc7<<A'9 

1 2 b-Rp 

1 

i 4-7>7 , ejn^tasB 

1 5-*- * 

16. 3 9- K5>f/< 

1 7-#firtB 

2 1-fPAgU 

2 h#>f K 

2 3 > -i?^ K 

3 1 ■■■^W)iy — 

3 2-^^n^.^?7- 
33-57- 

3 4, 3 5 Y'**7<<>Vt 

3 6. 3 7 -I CCD (-f^-^Vfy-/77-f7- 
ttt CCD) 
3 8-CCD 
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(72) Mrt m)?m% mM 

(72)369!# <^ (72)$§E# SH §£ 

mSfS^«EB»«2TS43#2f- *y JtittNft&IZIf4-$2TB43*2* *y 

(72)3ggn# w-m ha 

m«IB^E<8^«2T143S2^ 



